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EDITORIAL 

Why don't GIRLS compute? There still seems to be a popular feeling that computers 
are terrifically technical and whoever understands them, or even manages to use one at 
home? must be some kind of weird boffin. Boys’ stuff, so the myths tell us. Luckily the 
myth is in the process of being blown away. More than 20?000 computers are being 
sold each month in Britain, largely thanks to Clive Sinclair^ it would be hard to 
maintain that we are finding another 20,000 boffins every four weeks. Yet of those 
2G?000 newcomers to the market each month the vast majority are still boys. 

It is hard to tell whether parents deliberately buy computers for their sons rather 
than their daughters? or whether it is the sons who demand of their parents that they 
have a computer for their birthdays. Whichever it is, the girls are not computing. 

At the recent ZX Micro Faire in London? the girls were outnumbered by 
approximately 100 to one. Parents must take a certain amount of the blame for this — 
perhaps they still feel that it is not: quite proper for girls to compute. If that is the case, 
they are doing the next generation of girls a great disfavour. For the up-and-coming 
generation a knowledge of how computers work wilt be of immense value when 
looking for work in today's bleak job climate. Being able to program a Sinclair ZX 
machine is obviously no qualification for a job but at least it opens one’s eyes to the 
possibility of learning how to program to a professional standard. Maybe some wilt 
even be sufficiently encouraged co try and start their own software companies? there 
are already many precedents of young entrepreneurs earning more from their hobbies 
than their parents do in their full-time jobs. 

The other culprits are the schools, It is often in schools that the segregation between 
the arts and the sciences, between the girls and the boys, begins in earnest. The boys 
are sent to the science laboratories and the girls are left with the so-called soft options. 
The result b seen at every computer exhibition. 

It is the teachers? not the girls? who are responsible for advising parents that the best 
chance of academic success for their daughters lies in languages? biology and domestic 
science. Part of the problem is that computing is not yet regarded as a soft option, 
Learning the 100-odd key words in the vocabulary of Basic is a doddle compared to 
mastering the intricate irregularities of French? Spanish or German, Let’s tell the 
teachers to think again, | 
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Adda Computers Lid., a major supplier of computer systems 
to industry and business, have opened ihe Vic Centre in 
West London. Here you can see, discuss and buy everything to do 
the new VIC 20 personal computer—fn person or by mail. Hardware, 
software, technical advice and information is available from an experienced 
staff of exports. Even if you already own a VIC 20 ; get on our mailing list to 
know about new developments. Remember—everything has the backing of 
Adda's reputation, and there's a futl 12-month warranty on all hardware. 
The Vic Centre is easy to reach—Just off the A40, close to North Acton tube 


Not just a computer but a whole 
expandable system 




AT ONLY £189-95 inc.VAT Special cassette deck 
£44-95 inc.VAT. 

The VfC 20 is a fully-fledged, easy-to-use computer. It's the core of 
a great expandable system, with full-size keyboard operation. 
First-time users can work it immediately with plug-in program 
cartridges, using your own colour TV to get up to 24 colours on 
screen, and three different sound tones. Or write your own programs 
in BASIC. The VIC 20 lets you build a system as needs and budget 
dictate. You can expand its memory to 32k Byte with Rlug-in 
modufes, and transfer data to eternal storage units. So the VIC 20 
is more than just a personal computer—and its system will expand 
to put it even further ahead. 

ViC £0 Dot Matrix Printer 

Tractor-feed. 8C character-per-line, 30 characters-par-second printer, 
£229,95md VAT, 



i * rr ■" < ii 








£56.36 incl VAT. 


VLC-HS232 INTERFACE 

Fufly implemented (Irue Kev&l&ji 
n$£3£C-V24 

BI-DIRECTIONAL INTERFACE 

Allows Vic to work as Mainframe Terminal 
Drive a Qume Daisywheel Or a Paper Tape 
Punch etc. Pic. 

FEATURE This uni! contains master power 
Supply which supports Vic's own supply 
when carrying Memory Ex pensions, 

Cassette Drives. Light Pens, Printers elc. 

VIC-MEMORY 3K 

Smalt size—low cost memory expansion. 

Plugs into Vic and reproduces memory-porl. 

Can be used wilh other expansions gives s 
total of 6k user static ram on Vic. 

FEATURE This board allows Vic to move 
Basic to begin at 1024 ($0400) as in Pel, 
and enables the use of HIGH RESOLUTION 
COLOUR GRAPHICS £40.25 in pi VAT 

VICTOOLKIT £28.75 incl VAT. 

For those who know tool kit on Pet we now 
have same facilities for Vic. 

Renumber, AotP, Append esc. 

This may be used with the .stack VfC Rom 
Switch Board. 

VIC FlONI SWITCH BOARD £40-55 incl VAT. 

An inexpensive unit which plugs direct on Id Memory 
Expansion Port of the VIC and allows the Insertion of up 
to 4 ROMS for games packs or toolkit aids, etc. 

FEATURE. -Simple software switch exchanges each pairo'i 
ROMS into VlC's ROM space allowing ‘clashing’ ROMS to be 
used. 

FEATURE. Plug-in zero force sockets are available as optional 
extras to help eliminate pin damage to valuable ROMS 

TERMS AND CONDITIONS- All goods sold Subject to Adda 
terms and conditions-of sale. Full details available 
on request, but include: 7 day money back guaramee Adda 
f2 month hardware warranty. Please allow 21 days for delivery. 
Allow 7 days for persona cheques to be cleared. Quoted 
prices are meiussve of vat. 


VIC-LfGHT PEN 

This high quality light pen works In both 
no r Tal and Hi-Res modes on the Vic 
allowing simple interaction with the Vic 
without keyboard entry. 

Easy lo program and easy to use 

eg. Menu se'ection. Non-keyboard entry. 

i eaohing Games. 

FEATURE touch sensitive "Enter" contacts 
te eliminate accidental entry. 



nci VAT 



E14.&& me VAT 





£14.95 me VAT 


VfC-Games Port Adaptor Cable 

games port plug. 

A two into one adaptor for use with both 
joysticks and light pens A must lor 1hose 
who require full control of games with 
graphics. 

FEATURE l 0 w-CQ$t High quality. Robust. 

VIC JOYSTICK 

Single / 

Hand Held joyslick units for games use f 
available in Pair or Single con f-guration. \t 
N B. (2 Singles will not work as a pair 
unless modified) 

Le Stick E30.75 incl VAT. 

The ultimate joystick. One handed multi-direotlonal super 
sensitive shek with Lo l It in fire button. 


VIC Software Each of these tapes E14.95 incl VAT. 
Cotiefre aka n'Cc d cm a k or 

You play the VIC or the VIC plays you in this computerised 
version of Mastermind. 

V!C SeswolL VIC Trap find Bourace-oul 
3 fun games, a submarine shoot out. a beat ine ViC and an 
o.d 'avcurile pub game Good games with d fFereni sk li levels. 
Monster Maze an<J Maiha Hurdler 

A Fun game with good colour and sound ana a mental arithmslic 
learning game Highly rated by everyone we have shown !t to 
Harder than you think. 


Goods Required 


Price 


VC l 


Add £2.00 p. &. p. for 
orders under tEft.QO 

Name; _ 

Address:_ 


Total £ 


MAIL ORDER lo: Adda Computers L mreo. FREEPOST London, 
W13 Q8R or telephone your order (24 hoL r s a cay'l to 
Q1-992 9904 quoting your BARCLA.YCARD OR ACCESS 
number. 

’ snuicse a rheq-jfl- trade 
payable co Adda Computere- 
Limited for 


‘ Please nnj- flafclay-'AccaaB 

account. v-y account n u nocr 15 


SHOP ADDRESS: Adda Gomtnners Lim lee. 

154, Victoria Road. Acton. London, wa. Tel a 1-552 9W4 
OPET 10 am —6 om (Tuesday—Friday), 10 am—5 pm (Saturday]. 


‘ P ( p?5fl add my name to yolk 
mailing li$1 

■ DeielE as applicable 


□ale 
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Blend business 
with pleasure 

★ One Year's Guarantee 

★ Programming Courses 

★ Maintenance Contracts 

★ Software Services 

★ Ali Atari Prices include VAT 

★ Part exchange welcome 


H 400 




Atari 400 with 16K RAM. .. £346 

Atari 800 with 18K RAM £646 

Ir-ciud r-g VAT and one year's exchange 


guara-rae 

Atari Accessories 


Light Pen.... 

410 Cassette 

810 Disc Drive. 

822 Thermal Printer. 

82580 Column DOTMATRIX. 

850 RS232 Interface. 

16KRAM Expansion . .. 

Atari Software 


£45 
£50 
£345 
£265 
£595 
. £135 
.£65 


28 Different Programmes at Launch 
from... £8.95 




High resolution graphics with up to 
320/192 Possible Points. 

* 

Guerty keyboard touch type on Atari 
400 and four function keys. 

* 

Background colour, plotting colour, text 
colour, and border colour settable to any 
one of 16 colours with eight levels of 
illuminance. 

* 

Full screen editing and four-way cursor 
control. 

* 

40 character by 24 line display. 

* 

Four channel synthesiser which can be 
played individually or together and each 
has 1785 possible sounds playable at any 
one of eight volume settings tor game 
sounds or music chords. 

* 

Video display has upper and lower case 
characters and quad S;ze text and 
inverse video. 



Both shops are open for full 
demonstrations. Software is in cassette 
form or BOM modules. Also plug-in 
cartridges with higher resolution 
graphics than APPLE, Cheaper than PET 
and is also expendable (very flexible 
system). 

The following printers are 
compatible with Atari 

The following printers available ex-stock, 

150 CPS DOT MATRIX 

PRINTER. 1845 

25 CPS WORD PROCESSING 

PRINTER... £1,495 

55 CPS NEC DAISEY 

WHEEL PRINTER.£1,695 

EPSOM MxSOF/T . £399 

EPSOM Mx 100.£575 

CENTRONICS 737/ 2 £349 

OKI MICROLINE BO.£275 

All above prices plus 1/4 T 

Software written by Silicon Chip will 
soon be available including Stock 
Control, Payroll, Mail Shot 
Pay ml I package now available 

302 High Street. Slough. Berkshire 
Tel 107631 70639 
E£ London Road 
K i rgs to n- u pon-Tham es. S u rrey 
Tel T01-543 8657 
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UK101 -SUPERBOARD-TRS 80 
V. GENIE-MICROTAN-SHARP 



WORD4WORD 

A STUNNING NEW WORD PROCESSOR 
for the TR580/VG 

rt'hy pay £?5-£150+ for a Hard Processor? 

.n l OSD4NQfcO giyes you all the facilities you could 
wish for in a HP for a Sensible price - 

Amongst the features included are: 

FULL SCREEN EDITING & TWO-WAY SCROLLING 

FULL TEXT INSERTION/DELETION ANYWHERE ON SCREEN 

GLOBAL SEARCH AND AMEND 

TEXT SEARCH - TOTAL TEXT MOBILITY 

TEXT FORMATTING TO SCREEN OR PRINTER 

cassette STORAGE OF TEXT 

VISION LOAD OF STORED TEXT FROM CASSETTE 

STANDARD LETTER ROUTINES 

TABLE GENERATION 

PAGE LAYOUT AND NUMBERING 

COMPREHENSIVE PRINTER CONTROL 

TEXT HIGHLIGHTING FOP (j/L CASE RECOGNITION 

MANY OTHER FEATURES ARE INCLUDED IN WORD4WORD. 

WE WOULD NEED SEVERAL PAGES TO DO JUSTICE TO THIS 
SUPERB PRODUCT; WGRD4WGRD IS COMPARABLE TO MOST 
PURPOSE BUILT UP SYSTEMS. AVAILABILITY IS 
IMMEDIATE. COMMISSIONED AND DEVELOPED BY PREMIER 
PUBLICATIONS - NOT AN IMPORTED PRODUCT. 

SPECIAL INTRODUCTORY OFFER PRICE: £33.9S 


/^OlYEIflT A COMPLETELY NEW. ORIGINAL LINE ASSEMBLER/ 
VWEI\I I DlBASSEMBLER/EDITOR F[IR THE UJClOl/SUPERBOARD 

■ft available on tape* disk or EPROM 

■ft portable. Locates to ANY 2K block of memory 

f supports all mnemonics and addressing modes 
features code editing/deleting 
full error nves sages 
■ft interactive with BASIC 
■ft enables rapid entry of code 

■ft fast to load and use - leaves BK of wortspace in an 8K machine! 

■ft operand can be he? s decimal, binary or ASCII 
■ft output to printer routine included 
■ft supplied fully documented 

Immediate availability on all versions. 

Pi ease note: CODEKIT will run under the following monitors only - Original 
fuperooard monitor, bofn Comp shop monitors 3 rd the logical upgrade, CEGM^J. 

Tape £14.95. Disk (Si") £17,95, EPROM £19.95. PAP; Tape 60p, E?RQM/Disfc £1. 

^HARDWARES UKinOHlO 
TOTAL EXPANSION SVSTEM (TES) 

An integrated system of enhancements fer the UKIOl/OHIO, 

MOTHERBOARD PROGRAMMABLE CHAR GEN 
8K RAM CARD SCREEN ENHANCEMENT KIT 
8K EPROM CARD 6K MINI-EPROM KIT 

SEND NOW for NEW LOW PRICES. 


TOO I If IT for TRS SO and 
I Wkl\l I VIDEO GENIE 

Adds many new commands AND a MACHINE CODE MONITOR 

TOOLKIT features the following routines-* all 
directly accesjible from BASIC, using a unique 
' command lire 11 structure: 

RENUMBER ♦ VARIABLES LIST # BLANK 
FIND • DBF KEYS % TRACE % APPEND 
MACHINE CODE SAVE 

SYSTEM MONITOR - TOOLKIT'S powerful MONITOR* 
will allow you to delve into the machine code side 
of the TRS/YG. You can examine and modify any 
address, display 16 addresses on-screen with he* 

AND ASCII printout and much, much ttore. 

STOR PRESS! NOW INCLUDES VISION LOAD, REM KILLER 
AND GLOBAL SEARCH AND REPLACE WITHIN BASIC LINES] 

TOOLKIT is supplied on tape and taVes under ?K of 
user RAM, If bought separately elsewhere* the above 
routines could cost well over 170. TOOLKIT comes 
complete with User Booklet and fs available ex- 
stock. Please state menory size when ordering. 

PRICE: £29.95 


POSTAGE & PACKING: Software <50p per order; Hardware 
£1-5Q per item (max £3}; Catalogue FREE. 

ALL PRICES QUOTED INCLUDE VAT 


TOOLKIT 


for UK101 and SUPERBOARD in Z x 2716 EPROMS 


Add S new easy-to- rememoer •eonnand words to your UK1C1 >■'C ; HIC - 
VIEW LIST* DELETE FIND AUTO RENUM TRACE MO Ml 
AVAILABILITY 13 IMMEDIATE, {5t$tS UKIDI or OHIO when ordering, 
TOOLKIT ADJUSTS TC MONQ1, HQNQ2 f SYNMDN OR Ct&MON AUTOMATICAL-. 


SPECIAL OFFERS! 


TOOLKIT £37.95 

TOOLKIT + 5K EP^D-« BOARD £44.95 


CEGMON 


the only truly software-compatible ypgride *oniter for 
the UKlOl/OHLO systems, £33-92 [411.5: i 


^SOFTWARE ^ 


UK 101 and 
OHIO 


WORD PROCESSOR - -,r :-- 

features, including 31 cb3.1 iea-’:" : n : 
formatting, etc, PRICE: Tace i E.95 i- : ! w :• 

DISK VERSION (for Si" floppy a ■ 5 : i. 1 ■ ■ = -' e 

ADVENTURE - CRl S&A.GE - riWUS - SI I £ '■ ’ I -'" -K- - 
LIFE - STOCK EXCHANGE - LIVELY LtSSJ&QVS - 
AND MANY MORE! COMING SOGP, BAS1CT -'l "a £-3 - "■■'rjs 


TRS 80 and 
VIDEO GENIE 


DRAUGHTS - 501 UP - AD\ET_RE - IV.iim - 
UTILITIES - STRATEGY PAC-- - S-“= ;\S «C-( - 

and many mdre: 


MICROTAN 


CATACOMBS - STRATEGY - MCs. - „1 LIT;lS - 

CODEBREAXER - - AI A/SEA SETTLE [.machine 

c&dc) - (and sot^ ad.e^ure 


SHARP 


EXECUTIVE JIG-3A* - SCLARE SOLITAIRE - 
rflNE-lN-A-L’NE - SA u aU\G GAMES PACK - UTILITIES- - 
/and com: .0 SODS'- ADVENTURE - MATH games pack 


We will be pleased to send you details of our software range for your computer - phone or write today 


from Premier Publications 

12 Kingscote Road Addiscombe Croydon Surrey Telephone 01*656 6156 
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COM p UKJr WIT 
THE FEATURES 
MADE IT THE ft 
PROFESSION 

C ZT UTBR Hir 0 

MARKET. Now l 

FREE new 

MONITOR f a Sflvj 
Which includes Ffa 
Cursor, Screen Edit 
_Sav e Data tm T* 


THE MEW & 

EXCITING 

TRS80 
MODEL 


48 K 


+ VAT 


The Radio Shack TR5-8KJ IPA Model III is a ROM-based 
compute* system consisting oh 

* A 12-i-nch screen to- -d» 5 pl-:iy results arid ocher inferrrkaticin 

• A 55-key console keyboard lor inputting programs and data 
to the Computer *A 2-SC MicfopmcBssbr, the "brains" of 
thu system *A Real-Time Clock • Plead Only Memory 
I ROM I containing the Model HI FiASlt- Language dolly 
compatible with mewt PAu<ie! I BASIC programs-! * Random 
Access Memory (ftAM! lor stc-age of program? and Huia 
while the Computer is on (amount -s oxpOndaWe from " 16K' 
to "43-K L ', optional extre) * A Cassette Interface for long ■ term 
storage oF programs and decs (rerjc res a separate cassette 
recorder. oplnjnal, i 'e-J(TrBii * A Printer Interface lor hard-copy 
Outputol gryijrArtis and data Irecuiresa separate line printer. 
Optional .fexiral * Expansion area For upgrading id a disk- 
based system (optional.■'entry;! •Enpension area for en P.S- 
232-C serial communicytidna ifiierf-n^a I optional-'&xtraJ 

AH these components are contained in a single moulded case, 
and alE are pbwe red via one power cord. 

Disc Drives Kit with 2x40 Track Dr ves £599 + VAT 
Disc Drives Kit with 2x30 Track Drives — £729 -r VAT 
Add £25 for Installation 


CENTRONICS 737 
DOT MATRIX 
PRINTER 

only £369 vat 

Including cables 

Standard Features 

*80 CPS Proportional 
Spaced Mode *60 CPS - 
Monospaced Mode • Proportional Spacing, Plus 10 CPI 
anti 10 7 CPI * f-J x & : Proportional! or 7 * 8 ! Monospaced I 
Del Matrix #7*6 Do: Matrix #3 Way Paper Hand-ling 
System *96 Character ASCII plus 6 European character 
smh' 3 • Microprocessor Elecuonics •Expanded Prim * Htighr 
Margin Justification • Print Underlining • 3-Wire Free Flight 
Print Head # B-idimctinnal Stepper Motor Paper Drive •Full 
One lira- Buffer *21 LPM With BO Columns Printed *53 
LPM With 20 Columns Printed *6 lines Per inch. Vertical 
Spac ng * Pape* Tern 3a.' • Centronix Colours and Logo 


MICROLINE 80 £299-vat 

* BQcps Uni directional * Small srza: 342 iW'! 1 x 254 (DI x 
1C3 (HI mrn * 160 Chfl ratters. 9£ A SCSI and 64 graphics * 3 
Character sizes: 40, B0 or 132 chars/line • Friction 
and Pin Feed #Low noise 65 d6 • Low weight; 6.5 k.g 

MICROLINE 82 £M0i+vat 

* 80 Cp$ pi-directional logic seeking * Small sizt: 350 <VV1 
x 328 ID1 x 130 IH) mm. * 160 character 96 ASCII and 64 
graphics, with 10 National character-set Variants. *4 
Character sizus: 40. 66, SO or 132 chare/l-ne * Guilt-in- 
parallel anrt serial interfaces. * Friction and Pin Feed 

* Low noise. G6d6 » Low weight: Bkg 

MICROLINE 83 £779 > vat 

* 120 cps b directional logic seeking • 135 column printing 
on up to- 15in lorms • $malL pirn 5l2 'W) x 326 ID: x 130 

■ i • mm. * 16D cfiaraciens, 56 AS Cl I and 64 graphics wilh 10 
Nations' character-set variants * 3 Character spacings; 5, 10 
anc 16.5 Chars; in. * Built- in parallel and serial Interfaces 

* Feiciion a-nd Pin Fcisd • Low noise 66dB *Low' 
weight: T3 kg 


CUROPE'8 FASTEST SELLING ONE BOARD COMPUTER 


KITONLV £99.95-* vat 


Fuily Assembled - £149 +■ Vat 


*£5C2 based system best va ! ue lor 
mrj-ney on the market. * Powerful &K 
Basic - Fastest around *FuH Qwerty 
keyboard ■*■ IK RAM Expandable to BK. 
on board. + Powijr supply and RF 
MpdulSior on board * Mo Extras 
™>Cd&d Plug in and gc * Kansas Ciiv 
Tap* Interlace on beard + Frw; 

Semptei Tape -ncluding powerful 
Dissassemb er end Monitor w-th each 
Kit. * if you want to lefltn aboui 
M-cres. byjt didn'i know which machine 
1c- buy then ihis tE lhe machine Fo r you. 

gs^gslil 

NEW MONITOR IN ROM available separately at £7.90 ^ VAT. 

Improved Basic function — revised GARBAGE routine. Allows correct usfi of STRING ARRAYS £4.® 

This chip can bir sold separately to E*<stin-g Compykit and Super board users. *VAi 

FOR THE COMPUKIT - A^nmUter EditC: £14.90 

GAME PACKS - II. Four Games CS.OQ 2) Four Games £5-00 3k Three Games SK only £6.00 
Super Sbeee Invaders I8KI £&.S0 Chequers £3.00 Raaltimo Clock £3,W 
Case for Compukil £29,50 40 pm Expansion Jumper CaWt £8,50 All PncftS exclusive VAT 


CASIO VL 


£31,25 


VA~ 


It' S a now kind bf musical instrumgnt A computer controlled 
synthesis*/ lhat helps you e.reaie. play and arrange composi¬ 
tions that norreaHy take years of musical training. 


WE ARE NOW STOCKING THE 
APPLE II AT REDUCED PRICES 

AUTOSTART 
EURO PLUS 
4 BK 

£599 

- VAT 

G^ttrrtfe Stdttdd APPLE li is (aster smaller, and more 
powerful than irs predecessors And ii s mere fun to use too 
because of built-in features like: 

• BASIC - The Language Ihyt Mgkdfi Programming Fun. 

• High flysulution CrSphics (in 5 >4,006-Pbim Array.' for 
Finely-Deleted Displays * Sound Capability that Brings 
Programs ro Lile. •Hand Ccmrols lor Gamus und Oihur 
Human-lncul Abplbal'cns *lrternul Memory Capacity of 
40K Byte^ ol RAM. 12K Bytes df ROM. for Big-Syslem Per- 
torrngnc*; ini S-mull Hatkigu • Eight Accessory- Expansion 
$-lmj ig l^i tfu; Sysi-en's GrOiv With Your Needs 

You don'r need to be an ekpa r t to enjoy APPLE II. It is 3 
complete, ready-to run computer. Just connott ii lo 8 video- 
display and atari using programs lor writing ypur rtwm the 
firsi day You'll line ihijt iis lutoriaJ manuals hatb you make it 
your own p*rs on a I problem solver. 


ACORN ATOM 

UNIQUE IN CONCEPT - 
THE HOME COMPUTER 
THAT CROWS AS YOU DO 

Fully Assembled £149 + VAT 


THE VIDEO GENIE SYSTEM 

Iduftl fpr small businesses, schools, colleges, homss, etc 
Suitable for the experienced, incxp^Tienced. h-obbyisi, 

EG 3000 

Series 

WITH 
NEW 
EXTRA 
KEYS! 


16K 

£279 


16K user RAM 
plus extended 12 k Microsgfi 

_ ______ In ROM * FuWy TRS-S6 Levef N 

VA ™ sofiware comps-tibte * Hc-ge 

range of sofevara a-lrrjad.y available • Self conjumed^ PSU. 
UHF modulator, ami cassette * Simply plugs into video 
monitor or LJHf TV * Full expansion td disks and printer 

• Absolutely complete - iusl fii imq mains plug. 

The Video Genie it- » nomprete computer sysiem, requiring 
only connection to a dcmgotic 52b line TV set to bo lully 
opefational; or if required 0 video monitor can bt> tipnneorod 
to provide the brsst quality display. 51 key typewriter sly a 
kcyJjbtrrd. which features a 10 key idlfever. Supplied with 
lr-rft- following accessories •SASIC dem-on&trSlibrt cape: 

• Video lead; •S-L'conri taasetee lead: *U-seirs manual; 

• BASIC manijii : * Begirtners programmimg manual Write 
uscFul programs In lhe BASIC cpmpuier language yourself. 


HITACHI 

NAL 
MONITORS 


r - p£$ £99.95 

l2 Ji - £149 

• Reliability Solid state circuitry usimg tsn 1C fnd s*itdn 
Crsnssiorj ensures high reliability. ■ SflO Nnaa horizontal 
netaslutiort Horizontal resolution in excess of 5CO lines- is 
acnieved in picture ctsnicr, # Stnhfn pictu™ EY*n plfyed 
back piciures of VTR can be tfispfayad wilhout jitter-ng. 

• Looping video input Video input can be looped through 
with buill- m tcrminalion switch * External *yrtc Opera¬ 
tion [available as opti&n for U aod c types I • Compact 
ccinBtruftlan Two morvitors are mountable side by side in a 

standard 19-nch rack. 


SHARP 

PC1211 


Special features include * Pull Sized Keyboard * 
Assembler and B£$ic • Top Duality Moulders Case • High 
Ftesolui on Colour Graphics • 55C2 Mitroprotesso* 


VAT 


£79.90 

COMPUTER 
PGWift THAT 
QMC£ FtLLEO A ROOM 
CA\ NOW B£ CARWEQ IN YOUft PQCKfT' 


Delivery is added at coat. Pfease maLe cheques and postal orders payable to COMPSHOP LTD., or phone your order 
quoting BA RC LA YCAR D r ACCESS, DIMERS CLUB or AMERICAN EXPRESS number 

| , 1 J P .rM sj' i.J CREDIT FACILITIES ARRANGED - send S.A.E. for application Form 

M Station Road r New Bernot. Hertfordshire, £N5 1QW {Close to New Burner BR Station — Moorgate Linel 
Telephone: 01-441 .2922 \ Sales) 01-449 6506 Telex; 293755 TELCOM G 

OPEN (BARNET) — lOam - 7pm — Monday Saturday 


"Europes Largest Discount 
Personal Computer Sf£>reF rp 


NEW WEST END SHOWROOM: 


311 Edgware Road, London W2. Telephone: 01-262 0387 

OPEN (LONDON) ~ IDam - 6pm - Monday to Saturday 

0 IRELAND: tS 'H*rfewrt Street, Dublin % Telephone: Dublin «W1^ 

ax COM PS HOP USA 1345 Easi Edmgfi' Santa Ana California. Z'b Cbd* 32 
Tefec-hc-n^- 0101 714 E472E26 


TELEPHONE SALES 

OPEN 24 hrS- 7 days a weak 

01-449 6596 
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Are you a home enthusiast taking 
your first tentative steps into the 
enthralling world of micro¬ 
computers? If so., the Video Genie is 
the ideal complete system for you! 

It's a real micro-computer, not a 
pocket one, yet it only needs 
connecting to a domestic T, V, set to 
produce superb results. 

The Genie is compatible with the 
popular TRS SO 1GK level 2, the best 
selling computer of all time. As well 
as its lower price, the Genie offers an 
in built cassette deck, 16K RAM, 

12K ROM with BASIC interpreter, full 
size keyboard and a stylish carrying 
case, So it is not only excellent value 
for money but an ideal “First 
computer” on which to learn 
programming. 

There are literally 1000's of pre¬ 
recorded programs available, 


including educational, leisure and 
small-business applications, and 
simple BASIC language means you 
can write your own programs with 
ease. 

Extended BASIC 

The Microsoft extended BASIC 
has many powerful features, 
including double precision 
variables, scientific functions, 
formatted printing, extended editing 
sub-commands, automatic line 
numbering, multiple dimensional 
arrays, complete string 
manipulation, direct access to 
graphics and machine language 
sub-routines. 


i afts&ste 


l I 


IM 


of internal RAM expandable 
externally to 48K using the special 
Expansion unit, I2K of ROM contains 
the Microsoft BASIC. 


Two cassette interfaces are 
provided for both the internal and an, 
external cassette unit. 


CPU. 


The machine uses the industry 
Standard Z80 micro-processor. 


Memory 


Display 


The Genie EG 3003 model has 1GK 


G 4 or 32 characters x 16 lines are 
available on the full display. 


'XT 


_ j 
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12" Monitor 

The additional purchase of 
the EG 100 Monitor offers 3 
distinct advantages 

• It gives a considerably 
better quality display. 

• It does not interfere with 
domestic T-V. viewing. 

• It comes in an attractive 
matching style. 


1 ' 


ZJ 


■» ■* ■ - 


The expansion box unleashes the full 
possibilities of the Genie. It contains a 
selection of interfaces, allowing the 
connection of up to 48K RAM, 4 disk 
drives, printers and S1Q0 cards. 


Disk Drive. 


As well as the obvious advantage of 
mass-storage, the addition of the disk 
sy stem to the C enie m e an s much fa ster 
access to other languages and full 
random access file handling. Up to 4 
drives can be used on a system. 


. and introducing Genie n 


a 




GENIE 3 i i i 






^JLd 


... one giant leap for micro, business systems! 


New and exclusive! The Genie II Is a 
breakthrough for small business 
computers. Harnessing all the 
advantages of the Genie, including low 
price, Genie II adapts perfectly to 
commercial functions with the following 
features. 


9 Numeric keyboard 

• Four usable, definable function 
keys. 

• Extension to BASIC 

• Basic business commands 

• Fully expandable for same 
peripherals. 


For full details and demonstrations of the Video Genie system or Genie II contact your 
locai dealer, or write directly to the sole importers at the address below. 


Video Genie Approved Dealers 

AVON Mforostyle, Ba1h.fK33 3346S9/3197Q5- BEDFORD 
Camp utopia. Leighton Buzzard.G533 376^00. Cnmserve. 
Bedford S234 21S740.CavernEL bcIiorics.M ilton 
Keynes 0808 31-=S355- BERKSHIRE EC.P Eeariii’-g'. 0734 
GBe2 -1‘S BUCKS Interface Components Ltd. Amerskarn., 
Q£4 03-22 307 Phntc Acoustics. Newport Pa gnoI], 

0@0E 61062 3 C AM6S- Cambridge Micro Computers. 
Cambridge, 0333 314666 CHESHIRE He wart 
ElociToni.cE, M-n.rtLesfLeid, 062S 22350 CUMBRIA 
X-endrii Computer Centre, Kendal. PST? 2 3 359. DERBYS 
Kays EteuLtOfiies. Chesterfield, 0346 31696. T Ciftssjey. 
Ch:;=tejfieLd. B246B&635-T. Lowe Electronics. Mattock. 
06294995. DORSETBlandford Computers, Biandic-Td 
IriTum -3233 63737. ESSEX Emprise-. Colchester. 

0300 66592E. CompuskiEL, Rcmfc-rd. 0703 751906. Infetab, 
Chelmsford, p&45 Se2LLi:. CSSC. Ilford. 01-554 5344. CLOS 
MPL Con puies-s. Cheltenham. 3243 382030 Peme 
Systems-Cheltenham, 0242 594960 HERTS Photo 
Acoustics, Watford, 140658 Watford electronics. 
Watford .D52A4*568/37774. Q T&k Systems, Stevenage. 
[)438 65383. Comp Shop, New RarnCUOL 44L2822. KENT 
Matrix Computer Systems. Beckenham, 05 638 750B/I55L 
Businc-ss Systems, Hempstead 0635 3626S2. 'L kar.et 
Electronics H erne Bay, 02273 63558 The-Compute l 
R oom. Tunbridge Wells. 06B2 41045- S-MG 
MicrocopiFilers, Gjavesen-d. 0474 55-513. LANCS 
Computer Business Systems. Lytham Si. An:ie&, 0233 
73DP3^Mterod:lgLta). Liverpool. 051227 2516. Mighty 
Micro, Burnley, 0282 33309/53628 L*i anionics. 

Blackpool. 0233 27091. Harden Microsystems, Blackpool. 
0353 £75?D. ABC Supplies. Levenstiulme, Dbi 4 3L92G-5 
15B Control Systems, Charley. 03572 7 52 3 4 .'3 
Corr.PonjTcai. Leigh, 0942 60LB18 Micro Chip Skcp. 
Fleetwood. 039E7 704B0. Micro Chip Shop Preston. 0722 
22068 79531 Mime Chip Shop. Blackpool. 0252 4*3 L22. 
Sound Service, Burnley, 02 £2 3-3461 LEICS Lley 
Electronics licicesteir, 0333 871523. Ard<J-n DaLa 
Proceesiny, Leicester,0B33 22333 Krsm ElucLOr.ios. 
Anstey. D5272L 3575. LONDON CENTRAL) City 
Microsystems Ltd. London. QL 558 7272. Sumfock 
Bonciai I-., EC). Lc nd-on. 012W 05OS. LO NDON (N ORTH> 
Henry's: Radio. London 01-406 6622. Radio Snack. NWS 
London. 01 524 JLH. Com p Shop. 311 Edgware R& 

Lender.. 01 252, 0363. Chromastmie Electronics. N19. 
Lander,. OS 632 3706. Davanci Compilers. Edgware. 
London. 0) 952 0526. Comp Shop, New Same;, London. 

0144) 2922. NIC. Tottenham, London. 0: 605 0277. 
LONDON [WEST) Ecobits. Shcpperto-n. 093222*82* 
NORTH E RUT H .C.C S. Assoc iates, Oateshe ad 
0063 02292-1. 3-Liue Computing. Hull. 0462 659165 
Derwent Radio, Scarborough. 0723 :-3336. Brieis 
Computer Services. Middlesbrough. 8=42 242917 
Genera- Ngrtheir.Mjcroco-rapvters Hartlepool, 

0763 80387) NORTH ANTS Arden Data Processing, 
Pglcrbcioisqii. BJ33 49377 NOTTS ESecUonic Servicing 
Co Lcr-fon. -:!5d2 733036. University Rddio Storee. 
Nottingham. 0602 4S466. Midland Mictacomputers. 
Nottingham. 0602 20826). Esst Midlar.d Comp. Servlet::;, 
Arnold. f&&3 2S7C73 Mansfield Cnmpuler & Electramca. 
Mansfield. 0623 3)202. NORFOLK A:igLa Computer 
Centre. Norwich, 0603 23632 OXFORD ?dicro Bn sines:; 
Svstenns. WUney, 0993 7614 5. Magim* Microcomputers 
Kidlir.gton *8575 3703. SALOP TarrahL Electronics 
Newporl.0952 81313-4 SCOTLAND Computer and 
CJ'.ips. St. Andrews 0334 72869. Sc-ntbytr: Camputere. 
Edinburgh, 03134 3 1005. Ssco Computing. Glasgow 
44120418)1. iilicpr. Centre, Edinburgh, 011322 5277. 
SOUTH Cairpnics, Wa]lingtcn.>)1568 5700..'LGemsofi 
Woking, 0-1362 22B83. Castle Elnclronses. Hastings 
0424 437876. Gamer. Brightor,, 0273 6*6424. SOUTH 
WESTDiskwi^e Ltd, Gallingten, 06793 3789 
ElecTro-s jre. E^tctetr. 0292 56V5S 36687. Wes'! Devcn 
Electronics. VeteCTfon, U82 265 2-434 5IfFFGLK Rebvsic 
Computers Bu [ y 5 l. Edmunds, 055 331- BIB- Marshioc 
ELecIronLcs, Ipswich 0473 73476. J-Ticrd^k. Ipswich, 

0473 50162. SURREY Ctoydor. Ccn.ip-.iter CcrLlre, 
Thorntcn Heath, 688 1230. SUSSEX No-si™ EleoLcontcs. 
C!Lift-he 3 ter. !>243 5I28-6L. WALES MRS Cpirmnrnicatlcns. 
G:irdi[f.0222 C16836''7. Morriston Computer Centre. 
Swansea. 0792 783817. TryLan Computer:; Bangor, 

■3248 62042. WEST MIDLANDS Ward FleuLtonica. 
Birmingham, 021S54 Q70B. Allen TV Service* S-toke on 
Trent. 0762 636929. Miorcprmc, SLoke on Trcnl. 

0783 48343. YORKS Advance TV Serricc-S. Shipley, 

0274 5662BS. Amateur Kadto Shop. HucldnisrieLd. 

0454 20774. Thomas Wiighi. Bradlord, 0274 66B473. Photo 
ELedricp, Sherijeld.074E 53865- Allan M. Plainer Ltd, 
Leeds. 0532 668397. Quadraphenia. £h.effic)d, 0742 77824 
Scone nnd Heard, Halifax, 0422 59116. Spot Computer 
Systems. Doncaster. 0303 35159. EIRE Co-mpShOp. 

Dublin, 74833. D.B. Microcomputers, Limerick. 06142733. 
NORTHERN IRELANDBucfoPKS Electronic Equipment, 
Beifasl. 0233 46tel Brittain babcr-ltnries Ltd.. KdUast. 

0232 28374. }E1L£EY G.3. Oraans. 5t. Saviour, 

■2534 26788V33M4- 




. Telex: 
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COMPLETE SINCLAIR ZX 8 1 

BASIC COURSE 


At last, acorn prehe n&i ve text for y ou r Si nclair ZX 81! 
The complete BASIC Course is a manual which wiil 
immediately become an indispensible work of 
reference for all your ZX 81 programming. 

Whether you have never done any programming or 
whether you are an experienced microcomputer 
user, the Complete BASIC Course will provtde Jtselt 
to you as an invaluable aid. 

The Complete BASIC Course is designed to teach 
you to write and develop BASIC programs for the 
Sine I arr ZX 31 - no othe r books or aid s a re 
necessary. All is revealed in our easy step-by-step 
guide with programs and ,J test yourself" exercises all 
the way through. 

As you become more proficient with computing, the 
Complete BASIC Course will continue to be an 
essential guide, giving you fingertip references, 
numerous advanced programming techniques and 
memory saving devices specifically for the Sinclair 
ZX 81. 

HOW TO WRITE PROGRAMS: 

Even if the idea of writing programs is completely 
mystifying to you, the Complete BASIC Course will 
show you just how easy it is. In no time you will be 
able to write and enjoy complex programs for 
whatever use you desire. 

Using the proven 'TOP-DOWN" approach, the 
Complete BASIC Course will show you systematic 
and simple ways to write programs. Even 
experienced programmers will benefit from this 
Course, making programs easier to write and less 
prone to error? 

NUMEROUS EXAMPLES: 

Every concept, every function is fully described by 
simple programs that you can enter on your Sinclair 
ZX 31 in minutes. 


The Complete BASJC Course contains over 100 
programs and examples? These programs illustrata 
the use and possibilities of the Sinclair ZX &i: 

* Home use 

* Financial analysis and planning 

* Educational applications 

* Games 

* M athematica l app l ications 

* Diisp lays of 'Art ificial Intel ligence' 

EVERY FUNCTION COVERED: 

No matter what your application, what your 
confusion about any function, you will find it covered 
in (he Complete BASiC Course. 

A full and detailed discussion is included of even 
traditionally taboo topics such as USR. REEK and 
POKE. 

A handy alphabetical summary section lists all 
functions, and provides a shod description and 
example programs of all topics. 

A PERMANENT WORK OF REFERENCE; 

The Complete BASIC Course ig an excellent 
reference work for experienced programmers 
[including tips on using special techniques.) as we!J 
as a comprehensive step-by-step guide for 
complete beginners. 

The Complete BASIC Course has over 240 pages 
"illed with information in an attractive durable ring 
binder - this is a lay-flat work of reference that 
deserves a place next to every Sinclair ZX 81 
microcomputer 



OTHER TITLES AVAILABLE: 

Melbourne House is the world's leading publisher of 
books and software for the Sinclair ZX a 1. 

The following titles are also available if you wish to 
expand your horizons; 


SASIC Course Programs on Cassette - 

All major programs in the BASIC Course are 
available pre-recorded in this set of cassettes. This 
*s a valuable adjunct to the Course, saving you time 
and effort, 


NotOn!y30 Programs forthe SinclairZX 81:1K- 

Not only over 30 programs from arcaoe games to 
the final challenging Draugnts play ng program, 
which all fit into the unexpanded IK Sinclair ZX 81 
but also notes on how tries? programs were written 
and special lips! Great value! 


Machine Language Programming Made Simple 
for the Sinclair - 

A complete beginner's guide to the cor o jte r 's own 
language - Z80 machine language Machine 
language programs enable you to save on ~>emory 
and typically give you programs than run ’0-30 
times faster than BASIC programs. 


Understanding Your ZX 81 ROM - 

A brilliant guide for more experienced programmers 
by Dr. fan Logan, this book iiiustrates the Sinclair's 
own operating system and how you can use -i 
Includes special section on how to use machine 
code routines in your BASIC p+rograms. 


; Order Form; 

■ 

J Orders to Melbourne House Publishers 

- 131 Trafalgar Road, Greenwich London SE1(J 

■ 

■ 

| (Correspondence !o 

- Glebe Cortege, Station Road- Cheddington, Leighton 
* Buzzard. 8 EDS LU7 TIN A) 


NAME:.,,,,,, 

ADDRESS: 


-Postcode. 


The Complete 

Sinclair ZX 8i BASIC Course 

@ £17.50 

Basic Course 

Progra ms on Cassette 

iS £ 2.5E 

Not Only 3d Prog ram s/Si n eta ir 
zxaiiiK 

6.95 

Machine Language 

Programming Made Simple 

:;fi £ B.95 

Understanding Your ZX fit ROM 

■£ £ 3.95 


Postage and Packing 


“ Remittance enclosed 

•«.lit 




























































































YOUR LETTERS 


MEMORY THRIFT 

espotiding to Mike 
Howard’s letter in the 
August/September Software Fite, 
here are a few points concerning 
memory economy which ZX-81 and 
8K-ROM ZX-80 owners may find 
useful. 

Firstly, by evaluating clumbers as 
strings; 

10 LET A= 1234 
consumes IS bytes and 

10 LET A = VAL ”1234” 
takes 15- They are both equivalent 
lines, although the second is slower 
than the first, and three bytes art 
saved every time a number as 
evaluated an this way. 

Secondly, although the numbers 
one and zero which necessarily 
proliferate an moat programs can be 
evaluated as shown, it is more 
convenient to use 5GN FI for one, 
and Not PI for zero — saving four 
bytes each time they are used. 

Fina i«y> certain small whole 
numbers can be expressed as 
character codes. For example: 

10 GOTO 200 

can be replaced with; 

10 GOTO CODE "COS” 
saving five bytes. Replaceable 
numbers can be found in appendix A 
of the ZX-81 manual 

Using these techniques, a IK 
ZX-81/SK-RGM ZX-80 user may 
expect to fit, on average, an extra 
] 00-200 bytes into the full computer. 

Kevin HHI S 
Halesowen,, 
West Midlands. 


ZX-81 BLACK SPOT 

have a black spot in my ZX-81 
I6K RAM pack. It is a pixel which 
began appearing within days of 
delivery, whenever I switched on. Ir 
is always in the same place, just 
ahead of the K Cursor. I have pinned 
it down to co-ordinates 63,15 but it 
refuses to stay unplatted. 

It has friends which occur here and 
there while listing a loaded program 
or inputting a new one — sometimes 
four, occasionally six. And whenever 
an input character, whether from 
memory or keyboard, coincides with 
one of them, it is like Space Invaders 
— the input character actually 
changes, confuses the computer and 
throws up an error report, 

fhe result is total frustration and 
absolutely no progress. You might 
no; believe the report codes I obtain 
on trying to load, say, the Sinclair 
business utilities programs. The 
"Telephone 1 ' one refuses to run — 
persistently giving report code c/25U. 
Every listing of programs I can load 
is prefaced by two or three lines of 
pulsating pixels down screen. 

Sinclair Research warns of possible 
initial “non-communication 11 being 
experienced with the ZX-81 shortly 
after introducing the 16K RAM 
pack. The company advised me to 
return mine for repair. Did 1 do 


something wrong or do I just have a 
bad RAM pack? 

Brian Harrison, 
Redcar, 
Cleveland. 

SINCLAIR CRITIC 

live Sinclair is a great 
experimenter and innovator and 
an asset to the industry, but I find his 
criticism of the BBC in the 
August' S eptember issue con¬ 
siderably out of place. He has more 
than proved his worth with his ideas, 
but as a business executive he has, in 
my view, shown a complete lack of 
understanding towards his 
customers. 

fn any organisation involved with 
selling to the public, a supplier has to 
organise adequate means of dealing 
with queries and faults. In this 
matter Sinclair bus fallen well below 
the accepted standard., and I have 
joined the large body of customers 
who have tried to contact his firm by 
telephone without result, and letters 
would be answered with greater 
speed if replies were conveyed by 
foot, This, coupled with the large 
number of complaints about faulty 
items, would suggest that be has bad 
more success than perhaps he 
deserves. 

I certainly wish him and bis 
company well, but if the BBC bad 
been involved with his method of 
supplying customers, I am sure that 
its very important programme would 
never have been able to expect the 
success chat I am very sure it will 
have. 

C Brower, 
Hime. 
East Sussex. 

FUTURE OF VIC 

n the August September 1981 
issue, Tim Hartnell and Trevor 
Sharpies answer a letter from G 
Howell In Response Frame 
concerning the ViC’20 being 
upgraded to 40 columns. The answer 
given is extremely misleading. 

It is unlikely that Vic will be 
upgraded to 40 columns with a 
replacement ROM. The reasons arc 
very straightforward: in its present 
configuration the Vic uses 512bytcs 
of RAM for the screen memory and 
an additional 51.kbytes — one for the 
colour of each of the 512 screen 
locations. 

While ic is quite possible for the 
second 512byies to be adapted to 
accept the character colours for 1,000 
locations — using one nybble per 
location instead of one byte — the 
screen memory would have to be 
expanded at the expense of user- 
available RAM. 

Another factor is the 6561 Vic chip 
itself This chip was designed for a 
22-by-23 screen size and a new Vic 
Chip wilt be required to drive 40 
columns — the 6563. 

When the Vic-40 arrives, it is 


much more likely to be an entirely 
new machine and it is unlikely that 
an upgrade will be supplied for the 
Vic-20. 

On a slightly different tack, 1 
would like to correct a few r of the 
points which appeared in Mick 
Hampshire’s excellent article on the 
Vic: 

8 3.5K of RAM is user-available on 
the Vic as supplied* not 3.GK as 
stated. IK is used for normal 
stack, variable storage and 
operating system scratchpad, .5K 
is used for screen memory. There 
is an additional ,5K of RAM in 
the machine which is used for 
character-colour storage, so the 
total RAM in the Basic machine is 
5.5K. 

8 Obviously* in rhe light of this the 
3K RAM pack expands the 
system to 6.5K. 

8 The Vic disc drive will be 
read/writc-compAtible with 4040 
discs and only read-compatible 
with 3040 discs. Obviously, there 
will be no interchangeability with 
the 8050 discs. 

8 The interface to the low-cost 
printer and floppy disc unit is not 
IEEE 488 or even a partical 
implementation of it. It is an out- 
and-out serial bus for which, as far 
as I ant aware, there is no standard 
specification Outside Commodore. 
8 While it is true that the 6502 in 
the Vic is the 2MHz version the 
clock rate is only 1.1084MHz — 
the PAL subcarrier of 4.43361 
divided by four. The processor is, 
therefore, running faster but not 
twice as fast. 

David Briggs, 
Technical Support Manager, 
Commodore Business 
Machines (U-K.) Ltd. 


DEVICE PROPOSAL 

List of all, I find Your Computer 
by far the best periodical in its 
field. It is full of very good, unbiased 
reviews, and a great deal of 
information presented in a readable 
and intelligible form, so that anyone 
who is fascinated by micro¬ 
computers, but as yet does not 
possess one, can understand most of 
what is being said. 

I would like to draw attention to a 
device I have just bought for £ 14,99. 
It Is a small video game with its own 
integral, liquid-crystal screen. The 
contrast on the 23mm,-by-42mm. 
screen is good enough to read the 
2.75mm.-by-2mm, numbers with 
eae. 

Gould not a screen such as this* be 
used as the VDU of a small, pocket- 
sized computet? Such a device would 
have a full keyboard, and plenty nf 
room within it to store plug-in ROM 
and RAM modules. Its power 
consumption would also be low. 

I can ibink of two very important 
applications for such a device: as a 
communication device for the 
deaffdumb, containing pre¬ 


programmed, oft-used phrases 
available At the touch of a key; and 
secondly, as a portable database, 
using ROM for such uses as 
intelligent dictionary/encyclopaedia 
searching, and RAM for use*as a 
diary/dataTtle, 

D flustin, 
Newcastle under Lyme, 
Staffordshire. 

TANTEL REALITY 

our reviewer of the Tam el unit 
does not seem to have used it 
under practical conditions. As 
supplied, it is useless in the home 
and in many olTices — the Leads arc 
far too short, 

I complained to Tantel and was 
supplied with longer leads. Perhaps 
Peter Blower can suggest how one 
connects it to the home TV in one 
corner of the room and sits in the 
other controlling it while the 
children run around in between. 

Another point is that the Fost 
Office fitter suggested that be install 
the jack next to the TV. That is the 
last place for it; it should be placed 
next to where one sits as should a 
power socket. 

Many people buying this unit are 
going to be greatly disappointed 
because of these difficulties even 
though, otherwise, it gives excellent 
results. 

R G Sihon f 
Tring, 
Hertfordshire. 

DISTURBING NEWS 

hile undertaking one of 
my rare journeys from my 
hermitage in north Wales, I 
happened to buy the second Issue of 
Your Computer front a small 
newsagent on the outskirts of Bristol, 
After browsing through the articles, I 
found myself becoming disturbed by 
the apparent tack of rubbish 
normally found in computer 
magazines. 

My usual equanimity was finally 
shattered when I read the editorial. 
The opinions expressed there, if I 
may speak frankly* are no less than 
revolutionary — not to mention 
enlightened. I found your attack on 
the pettiness of the mass-conditioned 
mind shocking, and your diatribe on 
our state educational attitudes 
delightful. 

Perhaps* as a disillusioned ex¬ 
teacher I am biased, but I am 
surprised that someone as deaf 
thinking as the editor should have 
been allowed to attain such a 
responsible position. Your magazine 
is showing many signs of attempting 
to produce quality rather than 
popularity — can it survive in the 
commercial market? I hope you are 
not concerned with making a million 
and can escape the inevitable 
pressures for financial success. 

G Goldsaoh, 
Barmouth, Gwynedd, pj 
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commands such as LList and LPrint, 
These arc 32 characters to the Eine 
and nine limes to the inch on the 
special alumtnised paper the printer 
uses. Special paper is required 
because the printer uses a technique 
known as thermal printing where the 
paper turns black at the points where 
heat is applied. 


ZX user port 
defies sceptics 


Printer for the Sinclairs 


Speech synthesis to 
have wider audience 


One of the more exciting 
developments in the last year has 
been the introduction of speech 
synthesisers, for microcomputers. 
Now such exotic peripherals are 
about to become commonplace with 
the introduction of the Arfon Micro 

it is sometimes a good Idea to 
use flowcharts before writing 
programs. Not everyone believes 
ifi it, partly because it can 
become very tedious. Here, the 
programmer is using a laminated 
plastic work-board and sheet of 
seif-ding PVC printed with the 
full set of British Standard 
flowchart symbols. The PVC 
sheets can be lifted and placed 
on the board. Notations and 
fiowlines can be added with a 
write-on, wipe-off pen so that an 
alteration needs only to be wiped 
atvsy and the correction inserted. 
The total cost, including postage 
and packing, is £26. De tails can 
be obtamed from the suppliers. 
Flowchart Systems , Datarlte 
House, Grafton Road, New 
Maiden, Surrey, KT3 3A A. 
Telephone: 07-342 2830* 


electronics Speech Synthesiser 
Board. 

Designed originally io interface 
directly with the N a scorn micro via 
the Na$hus s The synthesiser will now 
interface with a variety of common 
microcomputers. The hoard itself 
sells for £35 plus YAT and can be 
used in that form with the NT scorn 
and the Apple. 

At £ \ 20,, a boxed system is 
available for any computer with the 
RS‘232 interface, together with 
Systems for the Pet, Tandy and 
V’ideo Genic microcomputers. The 
Per system should also be suitable lor 
the Vic-20. 

The board is based on the proven 
National Semiconductor Digitalker 
chip set, with two 64K ROMs 
containing a vocabulary of 236 words 
and sub-sounds. Anon-board speaker 
is provided so that speaking can 
begin as soon as the board is plugged 
in, but for better quality, a mono :ack 
plug ls fitted SO that the speech car. 
be output via the userT stereo 
system. 

Arfon Microelectronics Ltd, Cibyn 
Industrial Estate, Qwvnedd ; Wales. 
Telephone 0286-5005,’ 


Company with 
Sharp bias 

Owners of the Sharp PC-lZll 
pocket computer will be interested to 
hear ofElkan Electronics;, a company 
which specialises in the Sharp, 
providing both hardware ar.d 
software. Hardware is in the shape of 
the computer itself, the CE-122 
printer and cassette interface, as well 
as paper rolls to use in it. 

Software available is quite 
extensive and covers most of the 


more common applications. There is 
a ledger program for use by 
accountants, and a PAYE program,, 
boch of which cost £1-3.95 and 
include document ai,i.oc 

Other software incl-des a Cesil 
interpreter, a whole series of games 
of which the most interestine is a 
draughts game which costs £3, a loan 
calculator, Focus — a program for 
photographers — a taxi-fare 
calculator and scientific packages. 

For further details contact Burry 
Elkan at Elkan Electronics: 28 Bury 
New Road, Prestwich, Manchester, 
M25 SID, 


The sceptics said it could not be 
done, bur a user port has been 
developed for the ZX-Sl. It consists 
of a single board which plugs into the 
rear of the world’s most popular 
microcomputer to provide an eight- 
bit input port and an eight-bit output 
port, both of which are controlled 
directly from Basic or machine code. 

Sound and music are now possible 
on die ZX-31 — achieved by the 
addition of a loudspeaker on one of 
the output bits. The frequency range 
is from 20DHi to 25 KHz, and an 
accompanying booklet is provided to 
Cell the user how to create sound 
effects. 

Each of the eight Output channels 
may be used to control a separate 
device, for exam pit LED indicators 
or relays. The eight input lines may 
be connected to games paddie-s, 
microswitchcs or detectors. It is 
conceivable rha? some users may 


want to connect their machines to 
remote keyboards via this port. 

The booklet contains several 
applications including an electronic 
organ, a reaction timer, an electronic 
combination lock and many more. A 
complete kit of parts costs £11.50, 
and the booklet a further 4Qp, VAT 
and postage are extra. The ZX-81 
user port is available from 
Tcchnomattc, 17 Burnley Road, 
London NWJ0. Telephone 01-452 
1500. 


The long- awaited Sinclair ZX 
printer is now available, and like the 
ZX range of microcomputers, the 
product is hoib Technically advanced 
and economical. At only £49.50 
including VAT, the primer will be 
well received by the thousands of 
Sinclair microcomputer owners. 

The printer is in the same Style as 
the ZX-8L That is, a black, hard- 
plastic case — and will fit directly on 
to the micro. It will also work in 
conjunction with a new-ROM 
ZX-80. The printer is very small — 
no larger than two cassette packs — 
and U interfaces via the connector on 
the back of the computer. 

A special feature of the printer is 
the Copy command which prims out 
exactly what is on the screen. A 
simple copy instruction at 14 seconds 
costs less than one penny. There are 
aEso the more traditional printer 
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A handful of power 



■ 


Of peripheral 
interest 

Hardware aUD software products 
including a motherboard and a sound 
board designed to complement the 
Sinclair microcomputers have been 
unveiled by ZX specialists 
■Quicksilva, The QS Motherboard is 
a device which enables the user to 
expand a ZX microcomputer. 

It takes the form of a FCB which 
contains on-board 5 V power supply., 
sockets to accept add-on boards and a 
PCE edge connector for fitting extra 
RAM packs. The motherboard must 
be connected to the comparer via a 
QS connector. Prices are £3 for the 
connector and £10 for the 
motherboard. 

Another hardware add-on for ZX 
microcomputers is the QS sound 
board* which can play tunes in three- 
parr harmony. It is based on the 
AV-3-8910 sound generator chip and 
features software control from Basic 
of all the chip’s facilities. There are 
also two eight-bit mpuf/output ports. 

All generated sound can be 
accessed via a jack socket on the 
hoard which can be connected to an 
amplifier. The QS sound board costs 
£25, which includes programming 

Software from Quicksilva is in the 
form of two games, QS Liifc and QS 
Defender. The version of the 
evergreen computer game Life will 
work only on a ZX-81 or a ZX-80 
which has been modified for flicker- 
free graphics and will cost you £4.5Q> 
QS Defender is a version of the 
arcade game and includes software to 
drive rhe QS soundboard- 

Quicksilva can be contacted at 95 
Upper Brownhill Road* Maybush, 
Southampton* Hampshire, 


Thu Casio FX-702P is a hand-hdd 
calculator which can he programmed 
in [lie Basic language. Capable of 
handling complex and lengthy 
programs, the FX-702P has a neat 
alpha-numeric display which mean? 
you cart display words as well as 
numbers. 

The machine can hold up to 10 
programs, with subroutines nested 
up to 10 levels. Program looping can 
exist at up to eight levels. You can 
split the storage between memories 
and program steps, and the capacity 
varies between 1*680 Steps with 26 
memories and 80 steps with 226 
memories. 

There are 55 single-key routines 
covering logarithmic, trigonometric 
and hyperbolic functions. The 
Statistical routines Include two types 
of standard-deviation and regression 
analysis as well as correlation 


coefficient. There are string' 
handling facilities, and a random- 
number generator. All such 
functions can be used in the program 
or the immediate mode. 

The LCD is capable of displaying 
10 digits* plus two lor the exponent* 
and a program line can be up to 30 
alpha-numeric characters long. 
When listing programs, the tines 
cycle through the display 
automatically - 

The power is produced by lithium 
batteries, which keep the FX-702P 
running for 240 hours of Continuous 
operation. 

The computer has a recommended 
retail price of £134.95, and is 
supplied complete with instruction 
booklet and a program library. 
Contact Casio Electronics Ltd, 28 
Scrutton Street* London EC2 A 4TY, 
Telephone 01-377 9087. 


Cancer tragedy 
of micro fan 

Proceeds from the sales of the new 
backgammon program, being sold by 
Bug-Byte Software* will be going to 
help leukaemia research.. 

Kevan Earl* a 16-year-old micro¬ 
computer fan from Bolton wrote the 
program while he was in hospital 
receiving treatment for leukaemia. 
He asked Bug-Byte to market the 
program, and they agreed. Three 
days after signing the agreement, 
Kevsn died. 

The young programmer's father 
wrote to Bug-Byte requesting that 
the royalties Kevan would have 
received should be sent to leukaemia 
research. Normally this would be 20 
percent of the revenue* in fact Bug- 
Byte agreed to give half of all 
proceeds. The program costs £7 and 
can be obtained from Bug-Byte* 
98-100 The Albany, Old Hall Street* 
Liverpool L3 9EP, 

Nascom Basic 
is extended 

Two major new extensions to 
Nascom Basic arc now available on 
cassette. They are a Basic expander 
and a double-precision package 
which requires [he expander to run. 

The double-precision* floating¬ 
point arithmetic is to 14 decimal 
places. It is available for those 
machines Fitted with NasSys and the 
8K Basic ROM, The Basic expander 
will cost around £5 and the double¬ 
precision arithmetic about £15, For 
details send SAE to Mike York* 9 
Ros chill Road, London SW18. 
Telephone 01-874 6244, 


Kenneth Baker, Minister for I rtf or me tion Technology, recently 
launched the second Department of Industry Schools Computer 
Competition , Open to all secondary schools and sixth-form colleges, 
the competition has WO microcomputers to give away as prizes. The 
competition is being run for the Department of Industry by the British 
Computer Society, entrants wiii be asked to submit an essay of 3,000 
to 4,000 words, together with appropriate frustrations and diagrams, 
describing the use of a microcomputer for a project involving 
students. Entry applications should he sent to the 8CS Project Office, 
73, Mansfield Street, London W1E 2YZ before Friday, January 15, 
7982 . 



WH Smith advances 
into computer world 


John Rowland, the market 
development manager at W H Smith, 
rhe nationwide magazine and 
newspaper retailer, has Launched into 
rhe precarious world, of selling micro¬ 
computers. 

In a recent agreement, W H 
Smith has undertaken to offer the 
best-selling Sinclair ZX-81 micro¬ 
computer at more than 100 high- 
street branches. 

At the same time, Boots the 
chemists has decided to market 
microcomputers as well. For the 
moment* both companies will be 
treating the exercise as an 
experiment. If the W H Smith 
venture is successful, then after 
Christmas the Vic-20 will be brought 
in to broaden the range of machines 
available. 

Boots is to market the Texas 
Instruments TI-99/4 microcomputer 
in six city-centre branches; 
Manchester, Croydon, Cardiff, 


Swansea, Ilford and Leicester. If the 
operation is a success then both the 
range of equipment and the number 
of outlets wilt grow. 

Yet is it not strange for a chemist 
Chain to sell microcomputers? 
Aubery Ridley-Thompson* a director 
of Boots does not agree. He points 
out that Boots were the first 
multiple-outlet store to market 
pocket calculators, more than 10 
years ago, and the company is well 
established as a retailer of audio 
equipment. 

The marketing people at Boots 
reckon that microcomputers will be a 
very big market* and at £299 a time, 
the Texas computer should find its 
way into many homes. W H Smith 
too realises the enormous potential — 
hence a massive entry into the high- 
street microcomputer market. 
Whatever the outcome of the two 
experiments* it is inevitable that this 
is only the beginning. 
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THE 


Video Genie 


EG3000 Series 


WITH "16K uwr RAM plus extended 12fc Mioramfl BASIC in ROM -Fully TftS 30 Lisvel II soft¬ 
ware compalible "Huge range -of sol^re slmedy available CQf>Winmd r P5U r UHF 

modulator, end cs^^rtc- 'Simply plugs into 
video monitor nr IJHF TV “Full ^nrp^r^inn, tq 
l disks f and prin t^j * Absolutely complete 

\ piEi fit into mains plug. 



16K 


£299 


+ vat 


GP80 


The most compact 80 column impact 
graphic-dot printer available * 
at a very compact price 


by seikosha 

Graphics, Normal and 
Double- Width Characters 
can be printed pn the 
same line. Pine Feed 
Tractor is equipped as 
standard. 

Two Line- Feed 
Commands (1/6 and 
1/9 inch) 

Print on Plain Paper with 
two copies 

Continuous Self-Inking Ribbon for easy handling 
Centronics type Parallel Interface standard 
Wide Range of Optional Interface Boards 
Self-Test Programme standard. 




+ VAT 


SUPER BRAIN 

SuperBrein J * CPrM operating system 
bMSts an Overwhelming amount of 
available software in BASIC, FOR¬ 
TRAN. COBOL, and APL. Whatever 
your application. . General Ledger, 
Accounts Receivable, Payroll, Inven¬ 
tory or Word Processing, SupwArain 
is tops in its class. 

32GK £1850 700K £2400 
1,5Mb £2750 


COMMODORE 

COMPUTERS 

PET8K 

£415 

PET 16K 

£525 

PET32K 

£650 

PET 8032 

£895 

DISK DRIVES 

4040 

£695 

PRINTERS 


EPSON TX80B (inc. 

l/F & 

cable) 

£299 

EPSON MX80T 

£395 

ANADEX DP8000 

£495 

ANAOEX DP9500 

£895 

ANADEX DP9501 

£995 


VIDEO MONITORS 

10" SLACK & WHITE £85 
10" GREEN SCREEN £95 


Acnlab 

Floppy Taps 
The tape that behaves 
like a disk. 

Connects directly to TRS-BQ 
level 2 keyboard. Operating and 
file handling software in ROM 
8 commands add 12 powerful 
functions to level 2 BASIC. No 
buttons, switches or volume 
controls, Full control of all 
functions from keyboard or 
program Main tains directory with 
up to 32 files on @ech tape. 

for alf TRS 80 
& Video Genie owners 


TRS80 

version: 

Video 
Genie : 


£165 

£170 


Please add £10 Seeuricor 
delivery charge to all 
computers etc. 

Plus 15% VAT on all prices. 


FTlicraSt 



Acorn Ato: 



Simple to build, simple to operate. 
A powerful, full facility computer 
with alf the features you would 
expect. 

Just connect the assembled com¬ 
puter to any domestic TV end 
power source and you are ready 
to begin. 

Fulf-sized GWERTV keyboard 
6502 Microprocessor Rugged 
injection-moulded case 2K RAM 
8K HYPER-ROM 23 integrated 
circuits and sockets Audio 


* Unique in concept — 
the home computer 
that grows as you dol 
Special features include 
•FULL SIZEDKEYBOARD 
•ASSEMBLER 
AND BASIC 
# TOP QUALITY 
MOULDED CASE 
•HIGH RESOLUTION 
COLOUR GRAPHICS 


cassette interface UHF TV out¬ 
put Full assembly instructions 


£120 


+ VAT 


The Second Generation 
Personal Computer 



Highest performance-lowest price 


*4SK (8080 A.i 

1 16 Colours or shades of Grey 
‘Multiple Hjgh Resolution Graphics 
Modes 164x71. 129 x 159, 2&Sx335) 
‘Character mode ISO x 24] 

'Split Screen Modes 

Wfc A ff Personal 
MMmmm Computer 


‘Full ASCII Upper Et Lower 
Character Set 

‘Unique graphical - Sounc 
Commands for Smooth Mus c 
random frequencies & 
enveloped sound! 

‘RS232I/F 

at only 
+ VAT 


£595 


Paper Tiger 460 


The P 3 f.!(jr Tiger 4^0 sets sta."tdi‘ d$ 
by ncorparating many Features prteui$„ 5 ly 
only available on units costing much ^org 
Features l>ke a specially developed mnewire 'staggered colunn' nsac Vi’hich overlaps the c:-rs 
of each matrix character with just art g1 rhe printhead giving a dense, high Quality c - : 
image wi i hpu r ruduoi ng me unite 150 c .p. s. print speed. 

II also oilers a bi-dineeieOnsI lugic swking device "to enhance ns print ofynnvsatien ch^rec?er 
istics and wjdefflpge 'print versatility' features such as motto or proportioca: pacing, jpis 
mane .luaiiFica-tion, programmable horizontal anri vertical tabbing, and fine posii on ng lor 
word processing a tjpl'-salions. 

£795 - VAT 


Paper Tiger 560 


The Paper Tiger 5GD s the first printer which bridges the gas between K-nc-s-a matrix 
anti 'daisy wheel types, offer ny Quality printing ^t ?s relatively lew pr -e 
Full V.-dif 132 column priming at ISO c.p.s.. a unique nine a -e sugge-r^g print neae. bi¬ 
directional printing, an mbucir rractor feed and a ho$i bl Selectable reiiur*s set n apart 1mm 
Ordinary mtllr x primers 

Plus for even, greater versatility a full doi plot graphics 
Iscilily if supplied which includes ® 2K 

buMef. CHlflE + VAT 


£995 



Books & bits 


Books — Manuals - Diskettes - ribbons — Pape' 

- chips (2114 x 2 1KI £4 pair. 

RS232 to Centronics interfaces £40 etc. etc. 

A variety of secondhand computer equipment usually available, 
spares, repairs and service. 


29 Belvedere, Lansdown Road, Bath BA1 5HR 
Telephone: (0225) 334659 


r 
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Make the most of your 
Sinclair ZX Computer... 

Sinclair ZX 
software 
on cassette. 

£3.— per cassette. 


The unprecedented popularity of 
the ZX Senes of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

Sinclair has undertaken to 
publish the most elegant of these 
on pre-recorded cassettes. Each 
program is carefully vetted for 
interest and quality, and then 
grouped with other programs to 
forma single-subject cassette. 

Each cassette costs £3.95 
(including VAT and p&p) and conies 
complete with full instructions. 

A3 though pri manly designed 
for the Sinclair ZXSl, many of the 
cassettes are suitable for running 
on a Sinclair ZXSO - if fitted with a 
replacement SK BASIC ROM. 

Some of the more elaborate 
programs can be run only or a 
Sinclair ZX Personal Computer 
augmented by a 16K-byie add-on 
RAM pack. 

This RAM pack and the 
replacement ROM arc described 
below. And the description of each 
cassette makes it clear what 
hardware is required. 

8K BASIC ROM 

The SK BASIC ROM used in the 
ZXSl i& available co ZX80 owners 
as a drop-in replacement chip. 

With the exception of animated 
gmphics : all the advanced features 
of the ZXSl are now available on a 
ZXSO -including the ability co run 
much of the Sinclair ZX Software. 

The ROM chip comes with a 
new keyboard template; which, can 
be overlaid on the existing 
keyboard in minutes, and a new 
operating manual 

I6K-BYTE RAM pack 

The 16K-byte RAM pack provides 
16-umes more memory in one 
comp 1 etc module, Compatible with 
die ZXSl & mi the ZXSO, it ca n be used 
fo r r rogr am >to r a ge or as a database. 

The RAM pack simply plugs 
into the existing expansion port on 
rite rear ot a Sinclair ZX Personal 
Computer. 



Cassette 1-Games 

Far ZXSl {and ZXSO with SK 
BASIC ROM) 

ORBIT-your spacecraft’s 
mission is to pick up a ve ry vahiab I e 
cargo that’s in orbit around a star. 

SNIPER-you he surrounded 
by 40 of the enemy. Mow quickly 
can you spot and shoot them when 
they appear? 

METEORS-y out starship is 
cruising through space when you 
m eet a meteor storm. How tong can 
you dodge the deadly danger? 

LIFE -J.H. Conway’s 'Game of 
Life’ has achieved tremendous 
popularity in the computing world. 
Study the life, death and evolution 
patterns of cells. 

WOLFPACK - your naval 
destroyer is on a submarine hunt. 
The depth charges are armed, but 
must be fired with precision. 

GOLF-what’s your handicap? 
It’s a tricky course but you control 
the strength of your shots. 

Cassette 2-Junior 
Education: 741-year-olds 

For ZX8I ?mhl6K RAM pack 

CRASH - simp 3 e ad d iti on - with 
the added attraction of a car crash 
if you get it wrong. 

MULTIPLY--long multi¬ 
plication with five levels of 
difficulty. If the answer’s wrong - 
the solution is explained. 

TRAIN-multiplication tests 
against the computer. The winner’s 
train reaches the station first. 

FRACTIONS - fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADDS UR - addition and 
subtraction with three levels of 
difficulty. Again, wrong answers 
are followed by an explanation. 

DIVISION^ with five levels of 
difficulty. Mistakes arc explained 
graphically, and a running score is 
displayed. 

SPELLING-up to 500 words 
over five levels of difficulty. You 
can even change the words yourself. 

Cassette 3-Busincss and 

Household 

For ZXSl {and ZXSO with SK 
BASIC ROM) with 16KRAM pack 

TELEPHONE - set up your own 
computerised telephone directory 
and address book, Changes, 
additions and deletions of up to 
50 entries are easy. 

NOTE PAD - a powerful, easy- 
to-run system for storing and 



retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder system, or a directory. 

BANK ACCOUNT - a 
sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of‘where the money 
goes,’ and at work for expenses, 
departmental budgets, etc. 

Cassette 4-Games 

For ZXSl (and ZXSO with 8K 
BASIC ROM) andldKRAM pack 

LUNAR LANDING - bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction - but watch tire 
fuel gauge! The screen displays your 
flight status-digi tally and graphically. 

TWENTYONE-a dice version 
of Blackjack. 

COMBAT-you’re on a suicide 
space mission. You have only 12 
missiles but the aliens have 
unlimited strength. Can you take 
12 of them with you? 

SUBSTRIKE- on patrol, your 
frigate detects a pack of 10 enemy 
subs. Can you depth-charge them 
before ihev torpedo vou? 

CODEBREAKER - the 
computer th in ks of a 44 igit numb er 
which you have to guess in up to 10 
tries. The logical approach is best! 

MAYDAY -in answer to a distress 
call, you’ve narrowed down the 
search area to 343 cubic kilometers 
of deep space. Can you find the 
astronaut before his life-support 
system fails in 10 hours time? 


Cassette 5-Junior 
Education: 9-11-year-olds 

For ZXSl (and ZXSO with SK 
BASIC ROM) 

MATHS-tests arithmetic with 
three levels of difficulty, and gives 
your score out of 10. 

BALANCE-tests understanding 
oflevers/fulcrum theory with a 
series of graphic examples. 

VOLUMES-‘yes’ orW 
answers from the computer to a 
series of cube volume calculations. 

AVERAGES - what 1 s the average 
height of your class? The average 
shoe size ofvour family? The average 
pocket money of your friends? The 
computer plots a bar chart, and 
d is Anguishes MEAN from MEDIAN. 

BASES-convert from decimal 
(base 10) to other bases of your 
choice in the range 2 to 9. 

TEMP - Volu mes, temperatures 
-and their combinations. 

Howto order 

Simply use the order form below, 
and either enclose a cheque or give 
us the number of your Access, 
Barclay card or Trustcard account. 
Please allow 28 days for delivery, 
144ay money-back option, 

sindaiir" 

ZX SOFTWARE 

Sinclair Research Ltd, 

Kings Parade, Cambridge, 
Cambs., CB21SN, Tel: 0276 66104* 


IT :S 


i Sinclair Research, FftEKPOST 7, Cambridge, CBS1YY 

Pkase send me the Items L have indicated, below. 


fit OK prim 


.71 


Qiy 

Code 

Item 

Item price 

Tcrtftl 


21 

Ossetic l - Games 

£195 



22 

Cassette 2 - Junior Rd neat ion 

£X95 



23 

C:'i ssetie 3 - Rlls mess and Household 

£195 



24 

Cassette 4-tianaes 

£195 



25 

Cassette 5 -Jutuur Education 

£3.95 



17 

"8K BASIC ROM for ZXSO 

£19.95 



IS 

T 16K HAAS pack for ZXSl and V. XSQ 

£49.95 




*Post and packing (ifappEicaMe) 

£2.95 


TntaLjf 



■Pkase add £ 2-95 io total otdet value only if ordering ROM and/or RAM. 

[ endosea chctiue/PO to Sinclair Research Ltd fe>r£- 

Please charge my Acce* * T /Ra rcl a yea rd/Trasica rd no. 


*Pfeiise deker at applicable. 

NamcjiVir/Mrs/Misa i_! -I——L _!-1-I-1-L 


Address: L 



J i 


I i 


J L 


J I 
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LIBRARY OF PET 
SUBROUTINES 

A book which will save rhe software 
designer considerabIe 1 ime by providing 
5S proven subroutines to integrate with 
his own programmes. 

Each subroutine is preceded by a page 
of general Information describing its 
purpose and implementation and 
possible problems that may arise. Basic, 
machine language arid a combination of 
both. are used throughout this 
publication. 

T .. We like this book very much and 
thoroughly recommend it 

Brin tout 

\ . . well prepared, fun to us ft. 
and will help in, better 
program development." 

Compute 





• - • * •. .... . . , . 

; 
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THE PET 

REVEALED 

NICK HAMPSHIRE 


THE PET REVEALED 

A reference book which details everything 
you need to know about the workings of the 
PET Containing information helpful to 
writing more elaborate programmes, which 
in turn create more interesting functions. 

" . . Should be congratulated. 
Supplies some much needed, useful 
and correct documentation-" 
Compute 

" ’PET Revealed" will save you an 
awful Sot of time I rate this book 
as good v alue for money " 
Pr i n l* our 



At\ 3 pub/icotioris LJ rt-j 
u:idefy used by 
Commodore Business 
Machines. 


PET 
GRAPHICS 

This book has two 
objectives. One to 
provide the reader 
with an introduction to 
the programming tech¬ 
niques used, to generate 
graphic displays. 
Two. providing the 
programmer with a 
complete package of 
machine code routines 
giving a wide range of 
normally unavailable graphic 
furit rions. The book contains 
many comprehensively 
analysed routines and photo¬ 
graphs to illustrate the effects 

created. 

. an invaluable guide to 
graphics on the PET." 
Micro Forecast 


Please send me; 

.copy/ies of Library of PET Subroutines 

@ £10.00 each 

.copy/ies of The PET Revealed 

@ £10.00 each 

.copy/ies of PET Graphics @ £ 12.00 each 

l enclose a cheque for £ . payable to 

Computabits Ltd..P.O. Box 13. Yeovil. Somerset 


I 

Name .. . .. .. [ 

Address. I 


Postcode 
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COMPUTER CLUB 



Right: David Potlard at the bench. Friendly 
hcai dealers and other supporters have pro¬ 
vided equipment to start the workshop. 


Above: The workshop has found house-room 
through the Old Bakehouse Trust, where it 
shares space with a number of small 
businesses. The premises are relatively 
cheap and provide a useful mix of skills. 


Computer Cfub is here to encourage you to start your own local 
computer club or, if one already exists, to join it and become 
involved. Each month we will devote the page to new ideas from 
local clubs. We would tike to hear of anything which has made a 
club a success, or of any projects or programs you are 
developing. 

Oxford Computer Workshop 


David Pollard found that a 
surfeit of academics does not 
necessarily help in bringing 
computers to those who can 
use them. He describes the 
workshop's progress to date. 

When it was varied in June this year, the 
idea behind the Oxford Computer Workshop 
was to create a computing forum whose 
primary purpose was to help disabled people 
— something between social club and a fac¬ 
tory. The reckoning was that it could just 
about pay its own way — with mail-order soft¬ 
ware; word processing and introductory 
courses. Later it would grow to design and 
develop equipment to aid people with specific 
disabilities. 

By providing facilities and a suitable en¬ 
vironment;. products should evolve to suit par¬ 
ticular needs. Surprisingly.! it seems that there 


are but two such workshops in the U .K. — the 
Professional Workshop at Milton Keynes 
Buckinghamshire and the Mot ting Dale 
Technology Centre in London. 

Early hopes of governmental assistance 
were soon dashed. Manpower and the Small 
Firms" Advisory Service were very friendly } 
made encouraging noises and said, politely, 
that they could not help. 

There is a standard Catch 22 — until you 
achieve something and have something 
positive to shoWj they cannot really help; by 
the time you have done whatever it is, you 
probably do not need their help anyway. One 
is sometimes left with a sneaking suspicion 
that they might be happier dealing with 
schemes at the level of several £1003 000. 

Another obstacle — perhaps peculiar to Ox¬ 
ford with its surfeit of academics — was the 
disbelief of people in authority that anyone 
might want to use computers: after all, you 
can employ somebody who does that. 


It became dear that the way ahead with the 
workshop project for disabled people was to 
form a local interest group, and in recent 
weeks, there has been progress. Several people 
have offered to help and the local computer 
retailers have promised to do what they can. A 
good friend who is going abroad has offered 
the use of his TRS-BH 

It looks as though all the constituent parts 
are to hand, including a Sharp, a Pel, an 
Apple and the use of a word processor and a 
mainframe machine — enough machines to 
stimulate interest. 

A workshop became available through the 
Bakehouse Trust — an Oxford group which is 
providing rental of workshop space to new 
small businesses at a realistic price. There is a 
carpenter, electronics engineer, upholsterer, 
wood carver, architectural designer and now a 
computer. 

You might raise the idea of using micros to 
make life better for disabled people at your 
next club meeting. If there is no local club, try 
to stare one — you will be surprised to learn 
how many people own a micro and want ad¬ 
vice on how to use it. There are yet more who 
would like to gain hands-on experience before 
buying their own. 

First, you cannot do it all on your own, so 
find a few people of like mind who will help 
you. A small poster in the local library or com¬ 
munity centre or perhaps a letter to the local 
newspaper will do the trick. 

Word of mouth is effective initially. The 
nearest computer retailers will probably be in¬ 
terested enough to bring a machine to the 
meetings, Enlist the help of your library, 
adult-education centre and citizens’ advice 
bureau, 

As for premises., the church hall or com¬ 
munity centre is probably the best bet. A few,' 
pounds will covet the cost of hire of a roouij a 
Few posters, postage and telephone calls. 

The national users 1 groups should be able to 
help with useful and appropriate software. 
Enclose a large stamped, addressed envelope 
with enquiries — some of them send sample 
newsletters. 

There ate two further requirements — en¬ 
thusiasm and perseverance. It may take a few r 
weeks to get the project off the ground, so do 
not be discouraged if it seems to be going 
slowly at First. Til 
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EVIEW 


that its price has been cut 
around £1,000 to £295, the 
two-year-old colour computer 
from Texas Instruments looks 
set to compete with the likes of 
Tandy's colour machine and the 
. Tim Hartnell assesses 
the re-launched machine. 


The TEXAS Instruments. Home Computer, the 
TI-99/4, is a com pm er which seems to have 
missed its market. First launched about IS 
months ago for around iROOQ, it has been re- 
released recently for a quarter of the original 
price. The T‘ I - 99/4 now shows its age. It is an 
“old* 1 computer, without the kind of features 
and facilities — such as Reek., Poke and the U$R 
function —now taken for granted on most 
personal computers. 

Despite this* it is magnificently supported by 
plug-in cartridge firmware,, which includes the 
best chess program I have seen ibr a game 
marketed specifically with one computer. The 
TI-99/4 has an impressive range of peripherals 
including floppies; speech and a quality printer. 

It has an uncomplicated exterior, with a slot 
for peripherals on the right-hand side. The 
plug-in software, or command modules as 
Texas Instruments calb ihem f slides in near the 
top right-hand corner. A speaker is built-in, 
with a slide volume control below it. I found the 
keyboard perfectly satisfactory, although the 
keys are closer to those found on large 
calculators than on electric typewriters. 

The on-board basic is somewhat limited, 
without, as I mentioned, such facilities as Peek 
and Poke, yet the superb colour and wide range 
of sound ? compensates for this, An extended 
basic cartridge will give you every command 
you would normally expect. 


My main criticism of the machine is that it is 
very slow., as slow in fact as a ZX-81 operating 
hi the Slow mode. Listing a program seems to 
take an age as the program is printed out a letter 
at a time, 

The display is impressive. When you first 
turn on and a series of coloured blocks appear 
rather like a colour TV test partem run across 
the top and bottom of the screen in strips, with a 
Texas Instruments logo and the words HOME 
COMPUTER, PRESS ANY KEY TO BEGIN. 
When you press a key, the screen clears to a blue 
background, and black letters on the 
background outline a menu which says: 

PRESS 

1 FOR Tl BASIC 

2 FOR EQUATION CALCULATOR 

This is Followed by the number 5, if you have 
a command module plugged in, and the title of 
the module. If there is more than one program 
on the module, the additional programs appear 
beneath the third item on the menu. 

Equation Calculator allows you to use the 
TI-99/4 in the direct mode as a calculator. It has 
a rather strange display, an open rectangle 
filling most of the screen, with the numbers you 
enter appearing at the bottom. The rectangle 
displays assigned variables, so you have a 
constant reminder if, for example, you have set 
A equal to JO. 


To return to the switch-on display, which you 
must do to use the Basic after using the 
Equation Calculator, you just type “bye", hit 
Return and you are back at the beginning. 

The cursor is a small flashing rectangle, The 
computer will accept any line, including invalid 
ones, but will - of course — crash on running if 
the line is invalid, with one of a number of 
“cute” error messages, such as CAN'T 00 
THAT or the extraordinary BAD VALUE if a 
number is generated out of range, or outside 
designated parameters. 

When you type Run and press Return, the 
display changes from black on blue which is 
programming mode to black on green or run 
mode. If the program crashes, the display 
immediately swatches back to black on blue. 
When you enter Run, the listing stays on the 
screen except that it scrolls upward. The 
command Call Clear clears the screen, 

The Let statement is optional to assign 
variables, and the TI-99/4 will accept any name 
up to 15 characters long. The built-in sound 
box is very flexible. The command. Call Sound 
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will generate tones from 11 OH 2 10 more than 
44,000Hz. That is, from the A below middle C 
on a piano, to much., much higher than the ear 
can hear. 

As well as this wide range of sound., there are 
30 graduations of volume. If you enter 
CALL SOUND U000, 440, 2) 
then press Enter, you hear a very clear, pure 
middle C for a second- 

The Call Sound command is very flexible. 
The first figure after the command is the dura¬ 
tion of the note in milliseconds, the second is 
the frequency, and the third is the volume 
which is adjustable from zero to 30, with 30 
being die loudest. A routine to write an 
infinitely varied cacophony is: 

70 D - INT<RND*"lOOO) + 110 
20 F = (lNTiRI\tD'4) + 11*22.0 
30 V — 2 + iNT(RNO*26f 
40 CALL SOUND (D x F,V} 

50 GOTO 10 

You can easily modify this program 10 play 
two or three notes, plus noise, at a Lime. In other 
words, there arc four independent sound chan¬ 
nels. While attempting to write a program to 
generate throe-note chords, I managed one of 
the few system crashes I experienced while 
using the TI-99/4. 

As I was modifying the program, I suddenly 
lost my listing, and the screen started to flash on 
and off. I entered 

SHIFT Q 

to return to the opening display as instructed in 
the manual, and even though I did reach the 
initial display, the computer stuck at this point. 
I had to turn it off before I could use it again, 

The display is 28 letters across and 24 down. 
However, you can have 32 graphics characters 
to a line. You can place the graphic symbol of 
your choice at the required Location with a Call 
VChar statement which you use as follows: 

CALL VCHAR (12, 17, 42). 

The first number in the brackets Is the row 
number, followed by the line number and then 
the character number. Call VChar is a very 
useful equivalent of other Basics 3 Print At. 

The manuals provided with the computer 
Beginners* Basic and Users 1 Reference Guide are 
clear and detailed, and fortunately do not suffer 
the normal U.S. approach which you find in 
many manuals, such as the one provided in the 
States with the Vic. 

Even if you have never touched a computer 
before the TI-99/4, you w:!1 find Beginners' 
Bask easy to understand. So long as you study 
the manual carefully, you will quickly learn the 
rudiments of programming. 

Some worthwhile demonstration programs 
^re given in the book, and once you have read 
through them, you are unlikely to have any real 
problems writing your own. 

Ah the peripherals plug into the right-hand 
side or the computer, piggy-backing if 
necessary I could not make the printer function 
at all, despite trying different leads and 
d ill ere rti bn v e p r ogra ms. 

The plug-in command modules are of mixed 
quality. Video Graphics were unimaginative 
random coloured lines with a kind of music. 
The so-called Life program was incom¬ 
prehensible and bore nor resemblance to 
John Conway's famous program of the same 
name. 

Speech Editor was fun. The voice bos or 
solid-state speech synthesiser plugs into the 
right-hand side, and Speaks with a modulated. 


American accent. It has more than 300 built-in 
words such as negative and hello which it says 
dearly and confidently, in a rather splendid 
wav. 

Other words such as those beginning with E 
or F are not so distinct. You can use parts of 
words in the vocabulary to build your own 
words and here we found one curious glitch: 
alihough the computer can cope with 
“Goodbye” the words “Good” and “Buy” 
separated by a space became niter gibberish. 


Video Chess is superb -- almost good enough 
to make ii the sole reason you buy the machine. 
Ii plavs a good, fast game, even on the higher 



levels of play. The graphics are very clear, 
possibly [he least ambiguous chess graphics I 
have seen on any computer. 

There is also a Replay feature which, at any 
time in the game, allows you lo re-run the whole 
game quickly from the beginning, complete 
with bleeps and blurps from the sound box. If 
you do not buy any other software with your 
TI-99/4, make sure you obtain the chess. 

The first menu with some multi-games packs 
is in three languages. You select your language, 
such as German, and from then on, all printed 
words on the screen are in Gorman. 

The review machine was provided with a 
generous range of programs. The most useful 
was the extended Basic which gives you access 
to many facilities, such as multi-statement 
lines, which are taken for granted on other 
computers. Extended Basic also includes the 
splendidly-named Sprite command. 

A sprite is a little coloured blob which you 


use to create moving graphics. Extended Basic 
al$o allows you to load and run one program 
from another. In all, there are more than 40 new 
or expanded commands. This module Is vital 
for serious use of the TI-99/4. 

The software modules are well packed and 
each is supplied with an instruction booklet 
and a keyboard overlay which has symbols 
such as arrows for cursor control, as well as 
game-specific words, such as the Replay 
Feature. 

Other software tested included: Children's 
Education which includes addition and sub¬ 
traction using colour and. sound, and featuring 
vertical problems, that is, the numbers are on 
top of one another, like sums written on paper. 

Early Reading is quite fun, using graphics 
with written and spoken words. Pre-school 
Early Learning Fun. aimed at children from 
three to six, includes counting and sorting 
activities, an alphabet drill and an exercise in 
which shapes are matched. This pack is likely to 
prove a painless way to ensure your children 
become computer 1 iterate. 

Beginning Grammar in Dutch and English is 
for primary school children, and intends to 
teach the parts of speech: this pack is a little 
tiresome. Connect Four plays a good, very fast 
game — far faster than the Atari cartridge of the 
same name. It makes good use of sound, 
although after a few games you will probably 
wish to turn it down, or off, before it drives you 
mad. Connect Four and Video Chess were 
definitely my favourites among the games. 
There was no Space Invader-type game 
supplied. 

Household Money Management leads to pro¬ 
jections of future spending, drawing pretty and 
depressing graphs of your finances, and can 
dump details on to cassette for future recall. 
Terminal Emulator “links your home 
computer to the telecommunications world 
through special dam-accessing programs. Lets 
you select options such as load rate which make 
your computer compatible with other systems”, 
This pack buffers up to 2o6 characters of 
incoming data, transmits control characters 
which signal the remote computer to perform 
pre-defmed functions, and needs an interface 
and Modem to work. 


CONCLUSIONS 

■ The computer is of little value without ex¬ 
tended Basic, It is, however, in my 
opinion, much better than any of the 
video games machines, because at least 
you tire buying a real computer which 
you can use as such when you have tired 
of playing the games, 

0 The reading and counting programs for 
the young are an ideal way of painlessly 
introducing children to computers if you 
do not mind taking the risk that they will 
start speaking with an American accent, 
like many Speak-And-Spell devotees. 

■ The better games, such as Video Chess 
and Connect Four, are superb — as good 
as, or better than, competing products. 

■ The graphics are very flexible with the 
Call VChar and Cali Colour commands 
giving even in the standard, on-board 
Basic — a system which you will quickly 
master. There are 16 colours available. 

■ The sound is Gear and reasonably 


musical. There is a noise option, plus of 
course, speech if you buy the 
synthesiser. 

0 The only real objection \ have 10 the com¬ 
puter. and it is a major enough objection 
to discourage purchasers, is the speed of 
the machine: it is appallingly slow in 
many fields, and this lack of speed is not 
really acceptable nowadays. 

0 If you want a good, noisy colour com¬ 
puter, have u look at a Tandy, a Vic and 
the TI-99/4 before you decide. Each has 
worthwhile features; each has different 
software support; and each has foibles 
which may discourage purchase. 

0 I do not believe the Tl-99/4 will make a 
major impact ors the British computer 
scene, and therefore you may find fellow- 
users a little thin on the ground. It would 
have been a completely different story if 
Texas Instruments had put the Tl-99/4 on 
the market two years ago at the present 
price, m 
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SURVEY 

ATOM CASSETTES 



Eric Deeson casts a critical 
eye at the standard of 
packages in the burgeoning 
Atom software market. 

In my review of ZX-81 software in the Oc¬ 
tober issue* I noted the significance of the low 
price of cassettes published by Sinclair 
Research, At £3.98, Sinclair cassettes hold 
down the prices of ZX software from other 
manufacturers. That is good for the buyer, 
naturally, and also helps exclude the cowboys, 

Atom material h far more costly, cassette 
for cassette — and there rend to be fewer pro¬ 
grams on one tape. Of course, the expanded 
machine is twice the price of the ZX-81 I6K, 
so perhaps it is fair that software is more ex¬ 
pensive — publishers have higher capital costs 
ro daw back and a much smaller pool of 
purchasers. 

Indeed, Judging by the packages I reviewed, 
the Atom software market is very different to 
the ZX one. The large majority of the review 
programs are games, some of them excellent 
models of the arcade aces — there are three 
versions of Space Invaders, for instance. 
There is little for business and education. It 
seems clear that the home leisure market is the 
aim. That is somewhat surprising as so many 
parents want educational programs, and so 
many businesses operate from the home. 

I found that loading was not perfect on the 
Atom — neither with a. Waltham W-I67 
which rarely fads for my ZX-80 or ZX-81. nor 
with the Sharp RD-620E widely recommend¬ 
ed for those machines and the Atom. The 
routine was the only one I could load and 
save, but as The magic book points out, that is 
not a precise test. Loading the published tapes 
was not 100 percent — indeed, it was five per¬ 
cent in the first few hours. 

As with the ZX-81, the recorder volume set¬ 
ting is critical — and of course, the level varies 
from publisher to publisher and even from 
program to program by the same publisher. It 
is useful to put coloured dots on the recorder 
volume control to help with loading levels. 
Software suppliers should give program¬ 
loading times — it is helpful to have a watch 
to stare at as well as a static screen, ZX-81 and 
the expensive micros give visual indication of 
loading progress — so, coo, should the Atom 
as loading can be so capricious. 

Atom Basic is unconventional — I do not 
think I shall ever understand why floating¬ 
point work is so complex. The incorporation 
of assembler, and Do-Until are exceptionally 
useful, as arc the graphic inodes — though it is 
much easier to use graphics blocks on the 
Sinclair, 

Let us make a few general observations 
about the Atom for those contemplating 


graduating to this powerful little machine. 
First, the manual is poor — it is much more 
comprehensive than the ZX-81% but far 
harder for a novice to follow. Even in its 
second edition, it still contains errors and shows 
many signs of haste. The assembly section is 



Bug-Byte Space Invaders. 


very good, but I found even the reference 
chapters hard to use and poorly compiled, 

I miss the Sinclair’s single-key entering of 
keywords which then appear in full on display 
— Atom’s P for Print is no substitute. Also the 
manuafs so-called “powerful Edit" does not 
seem to work on program listings and so, as 
far as I am concerned, does not exist. 

There is no syntax-checking either, and Go 
addresses must match line numbers — though 
the line-label system is marvellous. So, pro¬ 
gramming errors are easy to miss and the 


error-repon-code system is not always as 
helpful as it could be. 

It is good that with the Atom you do not 
need to specify the control variable in Next, 
but a pity that End is needed, I like the file¬ 
handling procedures but not the complex 
Break. Sound is good, but why not feed the 
speaker during Loading to help if things are 
going wrong? The Repeat key is useful — one 
misses it on the Sinclair keyboards, but it 
should remember the last character typed to 
save broken fingers. 

Our review takes in five suppliers and we 
shall deal with them one by one. First is 
Acornsofi of 4a Market Hill, Cambridge, CB2 
3XJ Silting on Acron’s E^P as this group is, so 
to speak, one would expect from it top quality, 
top reliability, and top utility in its programs, 
Acomsoft software is not, in my opinion, far 
and away the best -- though it is very good. 

The company brochure lists 17 cassettes, ail 
but one at £11.80 each including VAT — the 
most expensive on the market. However, each 
cassette tends to have several programs, so 
beware when making price comparisons. 
Eight of the packages are games, three give 
mathematics utilities and three more provide 
computing utilities. That leaves Database, 
Business and Forth. 

Ail seven of the programs we reviewed start 
with a star-load and automatically Run 
"INDEX'" which also displays the character 
set and is useful for pre-setting the volume 
level. The main programs are loaded normally 
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— even if with difficulty — and are relatively 
heavy on memory. It is interesting that the 
listings are not closed — has Acornsoft not 
read The Atom magic hook> 

Acornsoft. cassettes are supplied in neat 
polystyrene-foam boxes which are durable but 
not much help if you keep program cassettes 
in a cassette case. The covers give brief but 
usually adequate documentation. By absolute 
standards, it is too brief, but it is more than 
anyone else provides, 

Games 5 gives us Invaders, Wumpus and 
Reversi which are all standard micro games, 
though the second is really a form of Adven- ; 
tore rather than a true Wumpus. Invaders 
which occupies 5K and 6K graphics including j 
instructions, is a slow version of the standard 
one-player game using low-level graphics and 
sound. The score and record score appear at 
the end of a battle rather than simultaneously, 

Wumpus — 5K and 6K graphics with no in¬ 
cluded instructions — is, as I mentioned, more 
like the old Adventure — any one of 20 
30-cave labyrinths in memory, or a random 
one. tour bat caves, four pits, three arrows. 
There are no graphics in this, bur it is a game 
to tempt the hours away before you decide to 
program your own version. 

I do not like the graphics approach to 
Acorn's Reversi — 3K and 5K with no in¬ 
structions — but the options are flexible. The 
computer plays itself or you, or you can play a 
friend using its board. In the one-player ver¬ 
sion legal moves are shown, which detracts 
somewhat, and rhe computer's game is not 
very strong although it is fast. 

Games fi has variety, too, and Features 
Dodgems, a superb arcade-style racing game | 


which is new to me, Your car races through a 
kind of maze, making points and avoiding the 
computer’s car which is programmed to crash 
into you. It has very good low-resolution 
graphics and sound and uses 4K and 6K. 

Simon — 2K and 6K — is the only program 
whose documentation mentions colour out¬ 
put, though it is readily played in 
monochrome. The sequences are of blocks of 
yellow, red, striped and blue, with tones. It is 
difficult to win — even at the lowest skill 
level. Instructions arc included and it is worth 
learning them before playing. 

Amoeba — 3K and 3K — is a delightful 
game based on the pattern shown on page 82 
of the manual. Although the documentation 
instructions are hard to follow and contain a 
minor error, the game is impressive Once you 
discover the winning technique. The game is 
for one player against the computer or two to 
four players against each other. 

Maths 1 is, of course, a serious package. It is 
a pity that I found the review copy 
unloadable. Plot met the same fate — the 
listing was incomplete, and I could find no 
trace of the other two programs. Plot — 5K 
and fiK — has 11 options, plotting input func¬ 



tions, points, lines and curves with or without 
graded axes. Simultaneous — 2K and 5K — 
solves limit-unspecified sets of simultaneous 
equations with real coefficients. Regression — 
2K and 5K — tells you the best straight line 
through a set of data points, Plot, incidentally, 
includes the option of actually showing such a 
line. 

I found the Utilities 1 cassette hard to load, 
too, but this time not impossible. The 
disassembler scar-loads into graphics 
memory, occupying 2K. Thus, the lower text 
space is free for machine code. Its range of Op¬ 
tions is useful- 

fast COS is particularly interesting. This 
IK assembler routine allows one to Save and 
Load at 1,200 baud, with a visual indication 
on screen that the operations are in progress. 
Will one need special data cassettes, I wonder? 


Re-number loads into IK of graphics 
memory. It is less versatile than the version in 
the manual, re-numbering only as 10,10, but 
is, of course, better placed in memory. Also it 
displays labelled line numbers and unused 
labels, which is useful. 

It is most important for a user of any micro 
to learn how to hold and process records. 
Acornsoft’s Database, 5K, allows the use of 14 
commands, which are briefly, but just about 
adequately, explained in a 16-page leaflet. 
The data is held in graphics memory — 6K 
will handle 100 records. 

The leaflet explains the system, which is 
complex, using a sample database on cassette 
— a wine list. You need the wine by the time 
you have understood the commands. 

As a computing teacher I was interested to 
have a book at the Peeko-Computer — 6K and 
IK — which is a delightful simulation of the 
6502 microprocessor. At all times the 50-byte 
memory contents are displayed. Each may 
hold a single decimal digit. Machine-level 
coding is achieved by the use of 10 decimal in¬ 
structions: BRK, LDA, STA, CLQ ADC, 
DEC, INC, LDA, & JNE and JMP. 

There is a 16-page booklet for this material, 
too — necessary as the model is a good one 
and needs some sample assembly programs to 
help you start. The claim is that once you 
have mastered Peeko, you are close to being 
able to program the Atom in machine code. 

Atom Business turns out to be the same as 
the Phipps business cassette which we shall 
discuss later. This time, however, the review 
cassette was supplied with excellent 110-page 
Atom Business book which clarifies, 
everything. 

Hug-Byte of GS-100 The Albany, Old Hall 
Street, Liverpool 3, is a vigorous and very 
reputable supplier of software for the Atom 
and in particular, Sinclair micros. It also sells 
chips and tapes. 

Its Atom cassettes are neatly packaged, but 
there is no documentation other than the 
pretty descriptions in the brochure. Instead, in¬ 
structions are the first item on most of the 
cassettes. 

Bug-Byte prices vary greatly, from £3 to £8 
including VAT -- but most of the cassettes 
contain only one program, albeit, usually, a 
good long one. 

Disassembler occupies 4K and is the com¬ 
pany's only noil-game program at the mo¬ 
ment. It works and has the usual features. 
However, I do not think that it is as good as the 
Acornsoft model, though it costs only £4, 
Breakout, again 4K, insisted on giving me a 
distorted display — perhaps on purpose to 
make the game harder? The nine difficulty 
levels do not seem to vary enormously, but at 

{continued on next page) 


YOUR COMPUTER, NOVEMBER 1961 21 














(continued from previous page) 

any level* the game h an attractive and 
reasonably sophisticated version of the stan¬ 
dard: price, £4, 

Fruit Machine — 8K* graphics 2K — is, 
says Bug-Byte, “just as entertaining as a real 
fruit machine, hut far cheaper in rhe long 
run”. Maybe Acorn soft agrees — this, with 
Bug-Byte s s Invaders, has the hallmark 
“Acornsoft Approved”. At £4, it is certainly a 
brilliant, incredibly-fast model with lovely 
sound and graphics. 

Golf, at 5K and £5 with floating-point 
arithmetic, could have done with higher level 
graphics. Even so, its random holes arc attrac¬ 
tive — and tough. You give your handicap, 
select a dub and a shot to try to play on to the 
green and into the hole. All the hazards are 
there, I believe — though I tended to lose the 
ball embarrassingly often. 

Invaders — 12K, 4K graphics, £8 — is the 
best excuse to expand your Atom. It is a 
superb version of the standard game, tough 
and, Fast with continuous score display. 
Players alternate turns in the two-player 
mode. It is brilliant. Acorn so ft-a p proved and 
more costly than the Cam bridge company’s 
version but it does have such good resolution. 

After than, Lander — 12K and £5 — is a 
disappointment. It is a relatively sophisticated 
version of the original game — you have three 
ships to land on small patches of flat ground 
among mountain peaks. You conirol the rare 
of descent or ascent, even off screen, against a 
falling fuel supply whose level is continuously 
displayed, and you adjust your position to the 
left or right by delicate control. There are five 
modes of difficulty and the instruct tons arc 
part of the program. 

Pinball — 6K, graphics 2K £4,50 — is 
almost as inspired a model of the real thing as 
Fruit Machine. Modelling one of those old 
mechanical arcade games, it requires little in¬ 
put skill and you cannot Tilt, The sound is 
good; the graphics average. 

Finally, from this stable, there is Star Trek 
— I2K and £5 — whose Captain Kirk battles 
the Klingons in an eight-by-eight galaxy. The 
separate instructions on the tape are complex* 
and need to be — there is data to star-load, 

too, 

I cannot give full justice to the Phipps 
Associates of 3 Downs Avenue, Epsom, 
Surrey, Atom Business tape. Costing £7,50, it 
goes with a £6,95 book to which I did not have 
access at the time. I have seen several Phipps 
books in the past* and, have been impressed, 
This particular one gives all the necessary 
documentation for the 1 i short programs 
supplied. As it is, though I ran ihem, l often 
could not understand them — even by dry- 
running the listings. 

Add-up gives the running total of input 
sums of, say, money. Inputs arc very poorly 
mug-trapped, however, so stick io your 
calculator. Label sends data for labels of up to 
five lines to the printer. You can have up to 
100 of each, WTMS is a metric/imperial 
measure converter* using non-standard 
symbols. DCF asks for inputs about house 
leasing and prints nut something called PCH 
NPV and RENT NFV for different rates, 

The Sales program has good messages and 
traps, ft allows data handling from files for 52 
weeks. Graph plots data from tape. Nom 


forms accounts from data on rape. Budge 
should have been called Bug — it crashes on 
my copies and is to do with arrays. Do 
businessmen need to know about arrays? 

EXS gives VAT data for input sums of 
money. You can not change VAT rate without 
going through the List, though, STD is not a 
telephone-bill calculator; it gives the mean 
and standard deviation of input data, plus or 
minus — but not 0* which is the End code. 

QUE is the only one of these programs to 
use graphics. It docs so delightfully, showing 
queue movement at up to five counters, I was 
particularly sorry not to have documentation 
here — this looks to be a powerful program as 
well as an enjoyable one. 


Program Power of 5 Wensley Road, Leeds 
7, is another company with a version of 
Invaders. Of the four cassettes reviewed, two 



One of the manual's graphics programs, 


are sophisticated games without 
documentation, one is a music maker, needs 
VIA and has no documentation, and the 
fourth is an ambitions, high-level graphics 
statistics program. That has reasonably good 
documentation, even if the second page closes 
with: 1 ""Perhaps the best instruction for a 
program of this complexity is to use it and see 
what happens”, 

I was unabk to load any of these programs 
into the Atom, despite two hours’ struggle. 
They are all machine code* which sounds 
good, but that may be part of the problem. 
Two of the cassettes, by the way, also carry 
instructions programs. They are recorded 
after the main material* which makes them 
even less helpful. 

Astrobirds and Invader Force — both 5K 
and 6K. graphics* £8,95 — are lengthy arcade- 
type games with sound effects and continuous 
score display. Asirobirds becomes more 
difficult as you progress; Invader Force has 
six difficulty levels. Histats — 5K. and 6K, 
floating-point arithmetic* £7.95 — sounds 
very good value For users in a number of 
contexts. It loads data to and from tape and 
has II other Options. These include a w r idc 
range of statistical calculations and graphical 
outputs. 

Finally, Music Box - 5K and VIA, £8.95 
— is another exciting-sounding piece of 
software. You can use the keyboard as a piano, 
or input stores with durations one by one into 


memory for editing and saving. A seven- 
octave range and tempo change are offered. 

Time-data, 57, Swallow dale, Basildon* 
Essex, publishes the deservedly popular 
Magic books> including the Atom mus^ic hook, 
£5.95, source of a number of the programs on 
the three review cassettes. The cassettes cost 
£5 each and contain four short but pleasant 
games. Instructions arc in the programs; very 
brief notes are on a slip of paper in each 
cassette case, 

Hammurabi er at. is a cassette of 5K and 
IK programs. Hammurabi itself is the 
standard text-only version — difficult to 
enjoy* not least because the user has to 
perform, mentally, tough and unnecessary 
calculations. Othello is a beautifully-designed 
and executed version of the standard game. 
The computer plays better than in Acorn soft’s 
Re verst, but is not as fast; the semen display 
here is excellent. 

Scramble is a rather poorly-displayed screen 
version of the old game where one shuffles the 
letters round the plastic square. There are 10 
well-graded levels of difficulty, and the 
computer counts your moves. Hexpawn must 
be a make-weight. The traditional game is 
simple anyway — here the computer could not 
even play the only winning move. The 
Cupball and Pinball cassettes contain four 5K 
and IK programs each. 

Cupball is a clever version of find the pea, 
but would not be exciting for long. The 
Breakout on this tape is* however* very good 

— fast moving and sophisticated, giving a long 
skill-testing game with great sound effects. 
Then there is a pleasant. Simon game called 
Simon2, to add to the confusion about the 
order and names of programs on the tape. 3D 
Maze is very clever. The maze itself is two- 
dimensional — up to 15 by 14 — but as you go 
through it, you see what lies ahead in three 
dimensions, 

Finball, the first program on the last 
cassette, is an Atom version of the American 
form of the game. It gives continuous score 
display and lets you waggle [lie flippers to try 
to keep the ball in play. Space war is far more 
addictive. It is a kind of kamikaze Invaders 
with super* low-level graphics and sound. 
Even the easiest of the 10 play levels is tough 

— this is a great game for the adrenal gland. 
The “end of the Universe as we know it” is 
most impressive. 

Crash is a dnve-along-the-road- 
hitting-these-btoeks-but-missing-those kind of 
game. Only one level — and it is not an easy 
one, though the low-level graphics restrict 
excitement. Finally, there is Letters — 1 have 
seen the same game called Tank. You must 
drive inside a square at a speed of 1-10, hitting 
the displayed letters in order. Failure is 
hitting the wrong letter or the sides of the 
square. This is surprisingly addictive. 


CONCLUSIONS 

■ My biggest problem was Foading, 

■ Clearly, the software can be quite 
excellent* end with Christmas 
approaching r you have a rich choice 
at your disposal. In. these 
circumstances* it is a good thing that 
the vast majority of the available 
software is for gaming — but I find 


that a disappointing comment on 
home computing. 

□ With only a limited number of 
suppliers from which to choose, it is 
quite feasible to track developments 
in the whole field. Acornsoft,, Bug- 
Byte and Timedata all supply 
excellent material. ■ 
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INTERVIEW 



A little to the north of 
the growing Cambridge 
grouping of high- 
technology companies, 
such as Sinclair 
Research and Acorn, 
another successful 
microcomputer firm 
has emerged: Ely-based 
Tangerine has gained a 
formidable reputation 
with its Microtan-65, 
and its £170 Tantel has 
already captured more 
than 70 percent of the 


The man with the engineering and 
design skills behind Tangerine and 
with the original idea for the products 
and the company is Paul Johnstone. 
He went to school in Colchester and 
then moved to Bradford University 
where he took an honours degree in 
electronics and electrical engineer¬ 
ing. He stayed on to do a PhD in high¬ 
speed analogue-to-digital converters. 

“It was while E was there that 
microprocessors were really starring. 
The difficulty for an engineer in 
those days was that he would look at 
all the information he could find 
about a microprocessor and it was all 
software, software* software — 
instruction sets and things like that. 
One just could not grasp just how 
those instructions could, replace a 


handful of gates and a few flip-flops, 

"Wc were told that a micropro¬ 
cessor co-old reduce a 100-ch.ip design 
ro about 20 chips. One looked at a 
microprocessor and it was just a chip 
with 40 pins on It and it had an in¬ 
struction set, How did one make that 
do a logic function? That was why the 
manufacturers were producing evalu¬ 
ation boards. 

“Some universities offer micro¬ 
processor courses now. I certainly 
had to struggle through the hard way 
but I'm glad I did. I think it has left 
me with a much deeper understand¬ 
ing. of what the device is trying to do, 

“We were all frightened by the fact 
that it was new technology. It was not 
new; ii was a new application of an 
old technology. There is nothing new 
about computers; PDP-t Is were run¬ 
ning satellite-tracking stations. The 
microprocessor is simply an applica¬ 
tions program. 

“Microprocessors are now cheap 
enough for you to use them to do jobs 
which don’t actually need micro¬ 
processors. Most of rhe rime when 
people arc using a microprocessor for 
a particular application, they are pro¬ 
bably using only a few percent of its 
power — but that does not matter 
because it is the cheapest way. 

After he left Bradford in 1977 
Johnstone joined Cambridge 
Consultants* the first really high- 
technology electronics company in 
Cambridge; “The success rate for ap¬ 
plicants to Cambridge Consultants in 
those days was about one percent. 1 
went to them because they were 
specifically interested in what I was 
doing. 1 did all kinds of things while l 
was there —mainly working on 
Ministry of Defence contracts 1 ". 

He started. Tangerine with two 
friends in 1973, while he was still 
working for Cambridge Consultants; 


“They were quite amenable ra it. I 
had started another company while I 
was vi Bradford* but that never really 
traded. 

“I have always been interested in 
running my own business. 3 started 
the company with my two friends and 
brought out a VDU kit. It was a good 
product but it was a little expensive 
and a little loo Sate. 

“While chat was happening, 1 
designed the Microtan and worked 
on a few other projects. I realised that 
we needed a real company as opposed 
to a part-time one. We needed profes¬ 
sional management, we needed a 

*The BBC should 
have chosen 
the ZX-8V 


good deal of money. 1 was really Look¬ 
ing around for someone to create a 
more professional basis 1 '- 

He then met Barry Mu. reason, who 
was also working at Cambridge 
Consultants and who became a 
partner in a re-formed Tangerine; 
“My two partners went their own 
way and Barry and I found some 
financial backing from a large private 
company. They did not want to take 
over the old Tangerine but they 
wanted the name. So we re-started 
the company, on October 1, 1979, 
and we bought the name Tangerine". 

Under rhis arrangement Johnstone 
and Muncaster did not hold a majori¬ 
ty shareholding in the company. A 
year Later, in October 1980, they 
organised a management buy-out 
with the ICFCto regain control. The 
1CFC specialises in management 
buy-outs and is owned jointly by the 
live main clearing banks and rite 
Bank of England. 

“The company is now run by Barry 
and myself. We have the majority 
shareholding; we have equal shares 
and are the only two directors. We are 
very fortunate. The reawn why the 
partnership works so well is that we 
each fall naturally into the two 
distinct areas needed in the company; 
Barry is the businessman and l am the 
technical man. 

“Ii was obvious that there was a 
hobbyist market fur The Microtan and 
it was obvious that people in univer- 


Prestel-adaptor market 
Duncan Scot talks to 
electronics expert 
Paul Johnstone, 
one of the 
company's 
founders. 
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skies Lind enigneering establishmcms 
wanted to buy that kind of machine. 
We did not, however* anticipate the 
level of business we wo old do. Every¬ 
one hears about how long they have 
to wait for their products. I would say 
that we arc not as bad as everyone else 
in supplying the goods, but we are 
certainly not crystal dean. 

“We have only just started to pro¬ 
mote the Microtan, We have been 
chasing demand as hard as we can to 
try and keep level with it. In our first 
year, wc turned over more than 
double we thought we would. 

“Microtan users become very 
enthusiastic about the system. Cer¬ 
tainly, the engineers to whom we sell 
the machine in universities- and com¬ 
panies like ii very much because it 
has been designed by an engineer, nor 
by a programmer. It shows from the 
reaction we obtain from the OEMs 
and the engineers—they like the way 
it has beet) put together. 

“We always planned a Modem and 
a colour VDU card for the Microtari. 
What happened with Tan cel—the 
Presto! adaptor—is char someone we 
knew,, who was involved with P rest el, 
suggested that we should build an 
adaptor rather than make the add-ons 
for the Microtan. 1 worked on some 
designs and reckoned we could build 
a low-cost adaptor, 

"From the day we decided to 
manufacture Tanccl* it took just 
seven weeks to produce a circuit 
diagram and a circuit-board lay-out, 
to finalise mechanical engineering 
aspects* to write the software and to 
win Pose Office approval. We had 
already conceived the product and 
knew roughly tbe approach we were 
ro rake. 

"Looking towards the future of 
Tangerine, we are designing a new 
computer called the Tiger. This may 
or may nor be a Tangerine product- 
We might be splitting the company 
up into viewdata products and 
compu re r products.' I'lle Ti ge r woul d 
probably go under rhe viewdata 
products’ side — that is where its 
future lies. Ic is a very powerful com¬ 
puter — it is not going to be cheap. 

“Sinclair Research is doing a 
tremendous job with the ZX-&I. I: 
has been nothing but good news for 
us. If it keeps the Japanese at bay, it’s 
doing us all a service. Sinclair is cer¬ 
tainly doing tbe marketing I or us. 

The ZX‘SI is awakening public in¬ 
terest in microcomputers. Some 
people do not want to buy a ZX-Sl 
and they want TO spend more than 
£70. Acorn benefits from it* we 
benefit from it and 1 am sure Nascom 


benefits from it — it’s good news all 
round. 

“Barry Muncaster and I arc on the 
side of Sinclair in respect of [he BBC 
project. The BBC should have 
chosen the ZX-81. The series is a 
good idea 5 but the approach is wrong. 
Tbe BBC should have planned a first 
series on the ZX-81 and if it was a suc¬ 
cess and people wanted to move into 
larger systems, it should then have 
planned another series. 

“The BBC approached its and 
described the kind of computer the 
series required. The organisers of rhe 
programme were not convinced wc 
could do it on time, which was fair 
enough. We said to them rhar [here 
was no way that we were going to 
make 12,000 computers to sit on the 
shelves for January based on their 
predictions of the market. 

"Besides, we knew that companies 
such as Commodore would push very 
hard for the BBC microcomputer 
business. 1 would rather nor compete 
with companies like Commodore, 
especially as the BBC has quite 
Openly handed out the specifications 
of the BBC microcomputer ro anyone 
who might want them, We could 
make one now. We know precisely 
how Acorn is doing it. 

“I think it is a disaster that tbe BBC 
is going for us own Basic. There is 
already a standard in Microsoft. Why 
cry and create another? Microsoft has 
too strong a foothold now. 1 think ic is 
going to frustrate people in the 
future. 


14 We arc also very disappointed in 
the way the Post Office has promoted 
Bresteh If spends an absolute fortune 
on telling people how wonderful 
Brest el is and bow wonderful rhe Post 
Office is for having invented it. but 
tbe campaign does not actually say 
you need it, go out and buy it. About 
£6 mi 11 ion was spent on one promo¬ 
tional campaign not so long ago 11 . 

14 What the Post Office must do is 
increase public awareness ofPrcsiel, 
Before we entered the scene, rhe en- 


‘The Tiger is 
a very 
powerful 

computer’ 


nre industry had Spent £48mitlion 
and produced 7,000 registrations. 
Goodness knows what they spent it 
on. Little old Tangerine has sold 
5,000 adaptors since then. We are do¬ 
ing more for Prosiel than anyone else. 

“What the Post Office will not do is 
help the companies, apart from the 
set makers, who are actually doing 
file work. What wc suggested, and it 
was laughed out of court, was that if 
the Post Office is to spend £6million 
on trying to increase public aware¬ 


ness, do not spend it all on television 
advertisements. The Post Office 
should have put an order on us for 
10,000 units. We would have sup¬ 
plied them for a good price. What it 
then should have done is spend 
£7million on television advertising, 
saying that there are 10.000 adaptors 
to be given away free in a competi¬ 
tion. 

“You would go along to your local 
Pose Office and ask for an application 
form with a series of questions on it. 
The firar 10,000 correctly-completed 
forms would win a free adaptor. To 
win the adaptor you would have to go 
and find out about Ptestel because 
the questions would he organised like 
[hat- That way you promote public 
awareness. 

"Obviously more than 10,000 peo¬ 
ple would have applied for it, and 
found our all about Brest el. The 
registrations would have gone up 
10,000 units. The Post Office would 
have earned the extra revenue on it — 
there would have been no problems 
on its part. Wc would have 
distributed the application fornix we 
would have distributed the product- 
We would have had to take on extra 
staff and they would pay income tax 
and we would pay corporation tax. 

"The Government si 115 has to learn 
how to deal with micros. The 
Department of Education should not 
be s pen ding their £9 mi 11 ion on stop id 
research grams. It ought to go buy 
£9million’s worth of products and 
give them away. Just think of the 
mental power of the people who 
would be involved in using those 
products if they were to have them in 
schools. 

11 You can spend £9million in no 
time at all on expensive executives 
talking about fancy schemes. If you 
buy j[9million’s worth of products 
and ship it into schools, the science 
and mathematics teachers will be 
working night and day on it and that’s 
where the value is. It would also be 
£9 million’s worth of business lor the 
U.K. computer companies. 

'"There arc science teachers m 
school who want to do more than buy 
Lin Apple or a Pet and program it. 
There arc science teachers who want 
pupils to understand what a micro¬ 
processor is and how you car use it to 
solve problems. The future of the 
manufacturing industry ol this 
country lies not in silting down and 
writing programs for a Fet in Basic. 
The future lies in people unde [stand¬ 
ing microcomputers and micropro¬ 
cessors and designing them into 
commercial products 1 '. Lt 
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A LITTLE MICRO MUSIC 



Whatever machine you own. Bill 
Bennett explains how you can 
coax it into producing melodious 
sound. He examines note- 
worthy machines at the top and 
bottom of the music-making 
scale, and offers some practical 
programming advice on how to 
compose musical routines. 

The new GENERATION of home computers } 
designed more for the consumer than the 
serious user, offers a wide range of entertaining 
possibilities. Most people will have played or 
seen a computer game of one type or another, 
either in the local pub upsetting the locals every 
time au alien finds its victim, or at home. 
Expensive arcade games offer a limited sound 
facility and so do most home computers these 
days. 

As far as home computing is concerned, 
music generation has always been a neglected 
field. That is a shame because consumer- 
orientated microcomputers and music are made 
for each other. There are two major ways and a 
whole host of minor ones in which micro¬ 
computers and music may be married. 

The most obvious and the Original way of 
combining them is to use a computer to control 
a synthesiser, Early synthesisers worked by 
analogue signals —as opposed to the digital 
signals that computers use. These analogue 
signals mirrored the sound-wave form in an 
electronic pattern. 


Instead of a keyboard, a computer and a 
digitahto-analogue converter can provide the 
input. Though originally this arrangement was 
unsophisticated —using the computer as no 
more than a Sequencer—later developments 
along these lines produced some very 
interesting results. 

Although the microcomputer is an ideal tool 
m a control system — and the results obtained 
by complex sequences were often very good — 

A drumbeat-simulation program. 
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to be able to make the most of such a set-up, a 
good synthesiser was required. Synthesisers 
were in those days extremely expensive. What 
is more, the arrangement faded to take 
advantage of one of the most obvious features of 
microcomputers: like synchesisers r micros have 
electronic signals which can be output via a 
loudspeaker to create sound,. 

To prove to yourself just how easy it is to 
create sound on a micro, find a program 
cassette. Try playing the program cassette 
through a stereo system —be warned, though, 
keep the volume low as the sound is awful. The 
sound you hear is not exactly The Planets but it 
is sound and that is a start. 

The cacophony von just created would be 
enough to discourage most computer users, but 
fear not, most oTthe popular home micros have 
the means to provide far more civilised forms of 
music. Some popular home machines have cir¬ 
cuitry of varying degrees of sophistication 
which enable the user to create micro music. 

At the simple end of the spectrum, there is the 
Acorn Atom which has a speaker connected to 
an output port and a simple resistive network. 
On the other hand, the Vic-20 has a special chip 
for music generation. Whatever machine you 
possess, there is some way of coaxing music out 
of it. Most machines and techniques are 
covered here. 

At the top end of the market, there are some 
remarkable instruments available. The dream 
machine of any computer musician must surely 
be the Fa iilight CM I. This instrument is 
capable of creating juSL about every sound 
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possible and has been used to $itinning effect on 
some top records. Remember the smashing of 
plates in Babushka by Kate Bush? Each one was 
in tune with the rest of the music. On this 
instruments a wave-form can be created and 
then played back at any frequency, correspond¬ 
ing to any note on a normal piano keyboard. 

Lower down the performance scale is a syn¬ 
thesiser which can be attached directly to the 
Apple. The Gasheab music synthesiser is the 
device in question and it features 32 voices with 
16 wave-forms. There is SK of 12-bit samples 
per wave-form and 235 amplitudes, The 
synthesiser sells in the States for around the 
S 1,000 mark. 

Next on the list, descending from the lofty 
heights of the Fair light is the Alf Apple music 
synthesiser which is available in two forms. 
One costs £114, and the other slightly less. 
Again, the synthesis is of relatively high 
sophistication — this time with nine voices per 
board, and some driving software which 
includes high-resolution graphics. The 
parameters of the program can he changed 
during the performance of a tune; editing is 
enabled by the use of the joysticks. 

If these synthesisers are beyond your budget, 
it does not mean you cannot join in the fun. 
There are many ways to enable borne com¬ 
puters to generate music, We shall cover 
methods for the more common machines. If 
your machine is not listed, a careful study oi the 
techniques used for other machines will give 
you some ideas bow to start. 

One of the more exciting features of the new 
Commodore Vic-20 computer is its music- 
making ability. The music generated by the Vic 
is output via the loudspeaker on the television. 
If the television has an earphone socket, music 
can be recorded directly on to tape and can be 
played back through a stereo system. 

The Vic’s music capability is provided by a 
special chip, the video interface chip which 
gives the Vic its name. The Vic has four 
separate voices which are individually 
controlled by Poking a value which 
corresponds to a frequency into Lhe location of 
the respective voice. 

The voices can be categorised as alto, tenor, 
soprano and noise. By combining the first three 
voices, three-part harmonies can be created. 
The noise voice can provide white noise in a 
number of different ways, the most useful of 
which is as a cymbal for rhythmic effects. 

The volume control can be used only to con¬ 
trol the overall volume, not the volumes of the 
individual voices. Unfortunately this is a limita¬ 
tion, but only a minor source of irritation. 
When one voice is used, envelopes can be 
generated to control the volume. There are 15 
different volumes which can be used. With a 


Words used in computer music. 

■ Envelope The envelope of 9 sound affects 
Hs loudness at different points in time. For ex¬ 
ample, a piano has an envelope which starts 
with a quick attack, followed by immediate 
decay, 

■ Analogue As in analogue signals — con¬ 
tinually variable signals. As opposed to digital 
signals which can be either high or low r 
analogue signals can sit anywhere between. 

■ VCO Voltage-controlled oscillator — a 
device which produces an oscillation at a fre¬ 
quency proportional to the input voltage. 

■ Tempo The speed at which music is played. 

■ Voice One voice is one possible sound 
which can be output from an instrument at any 
moment. Usually, the number of voices in an 
electrons instrument corresponds directly to 
the number of oscillators used. 

M Vibrato An effect where the volume of a 
note is varied at a slow rate to produce a warbl¬ 
ing sound. 


cleverly-written program, such effects as vibrato 
— both soft and hard — are easily achieved. 

If you appreciate the more avant-garde forms 
of music, an unusual experiment is to link the 
random-number generator to the sound 
generator to produce some interesting music. 
Those computer users who are little more old- 
fashioned. in their lastes will find that the Vic is 
good at playing baroque music. The Vic’s 
music facility is the feature of this computer 
which snakes it worth buying. 

The Acorn Atom is one of the more popular 
and established home computers. Like so many 
of the genre, it has the basic ingredients for 
creating sound and hence music. If'the VIA— 
versatile interface adaptor — is added to the 
Atom, an eight-bit output can be converted by 
digital-to-analogue techniques into a signal to 
control a VCO or a voltage controlled oscillator, 
The Atom has two such output registers which 
place 16 bits at your disposal. The possible 
combinations, with various oscillators and 
envelope generators are numerous. 

The Acorn Atom also has a built-in loud¬ 




speaker which is located on an output port at 
location B002- hexadecimal. The speaker has 
only one-bit resolution — that is, ii has only two 
possible states, on or off. This is limiting as it 
provides no flexibility of volume, but a limited 
amount of music-making is possible with it. 
The main disadvantage, is that the speaker is 
located within the main body of the computer 
and it is quiet. 

In the Acorn Atom manual there is sufficient 
information to help the user start making 
music. The main technique involves exclusive- 
Oring the address with a number which has a 
one bit in the same position as the speaker. 

The glorious thing about this computer and 
the speaker is that programs of increasing com¬ 
plexity are relatively easy to create. The best 
method is to establish a series ofbutiding blocks 
or subroutines to provide certain noises. Arpeg* 
gioa > for example, are all easily added by 
software and before you know where you are, 
that tiny speaker is playing reasonable tunes. 

Another feature of the Atom is the high- 
resolution graphics — ideal for creating a visual 
display to go with your symphonies. One 
possibility is to display the music currently 
being played on the screen, another is to 
provide a crude sound and light show-. The 
effect can be sensational on an Atom with 
colour video. 

The proposed BBC computer will be from 
the same stable as the excellent Atom and its 
specification is enough to delight most. Un¬ 
doubtedly, the computer musician will profit 
enormously from such a machine, 1 he 
analogue-to-digital interface is one of the useful 
features, the built-in loudspeaker and sound 
generator another. 

Together, these two open many possibilities, 
but no more than, say, the Vic. The voice-syn¬ 
thesis facilities may be of use; slight tinkering 
with lhe circuit and judicious filtering of the 
output may lead to some interesting results. 

Perhaps the feature which will be of real im¬ 
portance to the musician is the possibility of ad¬ 
ding a 16-bit processor. 16 bits offer many more 

(continued on page 29) 
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The Casio VL-1 
keyboard instrument sod, 
below, the computer musician's 
dream machine, the Fa/rfrgfn CMt. 
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*BIG EARS* 


SPEECH 
INPUT 
FOR 
YOUR 
COMPUTER! 


speech mv**™** 

...i-.l-'-' ■ • ' 

u . r -l :: 

y^n 1 .I** 1 * 



BIG EARS opens the door to direct 
man-machine communication. The system 
comprises analogue frequency separation filters, 
preamps and signal conversion, together with a quality 
microphone and extensive software. 

Words, in any language, are stored as "'voice-prints” by 
simply repeating them a few times in 'learn” mode, 
Using keyword selection techniques, large vocabularies 
can be constructed, 

Use BIG EARS as a front end for any application: data 
enquiry, robot control, starwars — She possibilities are 
unlimited.., O /I I 

BUiLTTESTED St GUARANTEED ONLY ! 

PRICE INCLUDES POSTAGE & PACKING PLEASE ADO VAT AT 15% 
PLEASE STATE COMPUTER: UK101, SUPERBOARD, NASCOM2, 
ZXSO.'Sl, PET, TRSflO, ETC. 


COLOUR MODULATOR 

RGB in, PAULI H F out 


KIT £12 
BUILT £18 


Please add VAT at ib"£ to all prices 
Bare I ay/Ac cess orders accepted on telephone 

\ A/ll | | /\ |\ /j Dower House, Sillericay Road, VIM 

qY-T I - □"!- Herongate, Brentwood. 

OjUAH f Essex CM 133 SD 
SYSTEMS Ltd Telephone Brentwood (02771 81Q244 



WILTSHIRE 

SPECIAL OPENING OFFER 



* LOWEST PRICE ' SHARP MZ-SOK 

20K Machine only £365.00+ VAT 

Also in stock - VIDEO GENE at £299.00 + VAT 

VIDEO GENE II at £325.00+ VAT 

D.AJ, Colour Computer 48K -+- Ste r eo Sound only 

£595.00+VAT 

Software — Books Service 

Orders accepted by telephone using Access or 
Barclaycard, Postage £3,00. 

Credit terms are available. 


VISIT 

The Friendly Computer Shop 


veryman 

□mputers 




14 EDWARD STREET, WESTBURY, WILTS. 
Tel: 10373} 364644 Home Tek S237&4 

Late opening nights Mar, £j Frj, till 6 00 o m 
Open ell day Saturday 





AVAILABLE NOW 

HI NTS & Tl PS for the ZX81 

by Andrew Hew son 


£ 4.25 


* SO pages explaining clearly how io squeeze a computing quart out of a 
Sinclair pirn pm. 

* Saving Space vital reading for all ZX3T owner* 

"Understanding the Display File — using the display fife as memory, 
clearing a part of The display., using ioKCmIS in PRINT sfatemenjs, 
"Converting ZXfKl programs — explaining simply but comprehensively 
how to convert ihe hundreds <?F published ZXBO pgorams. 

* Chamjng Programs revealing techniques for passing dale between 
programs, calling subroutines horn cassutte and Establishing data files 

* Machine Code Programs - all you want to know about Z30 machine 
language. Explaining how to wite, load, adit and save mach.ne code 
and how to debug your routines. 

Routines and programs are scattered liberally throughout the text and the 
fina chapter consists of twelve useful, interesting and entertaining 
programs such as LINE RENUMBER. BOUNCER, SHOOT, STATISTICS 
etc. 

Cassettes, for 16K ZX$T 

SPACE INTRUDERS - fighi the marauding aMen as you battle to save 
the Earth, All the dynamic parts oF this program are-written in machine 

code for super fas! fun. .£6.66 

P RUG RAMMERS TOOLKIT line renumber including GGSUfis and 

GQTGs, Hexadecimal Loader /Pi inter, Find, Ed.n end Replace BASIC 
program siring* ... £&.50 

C nineties for tK ZX81 


’ MINI SPACE INTRUDERS J now available for IK machine. ... ... £5.95 
STATISTICS Mean, standard deviation, regression., trend analysis, chi 
squared test, graph plot....£3.75 

ZStfOp Coda* — this handy ready reckoner lists ail (500 plus. ZSO 
machine codes in decimal and hexadecimal with {heir mnemonics. Each 
code is succinctly explained and cross referenced. Complete with 

protective transparent wallet... ......... . £2,00 

BLANK C12 CASSETTES 5 for £2.75,. 25 for f 13.25 
Send SAE for full catalogue 
Cheque with order or quote Access number ip 

HEWSON CONSULTANTS. 7 GRAHAM E CLOSE. &LEWBURY, 
OXOW 0X11 9Q£. TEL I023SJ 850075 


New Atom Software 


SOFTSCREEN (12K RAM) only £11.40 incl. 

New VDU driver routines for the ACORN ATOM. For 
the first time ATOM Owners can have facilities of the 
B.B.C. MICRO on their computer, e.g. definable 
character sets and scrolling text window and 40 
characters per line. Other features include: 

COMPATIBLE WITH B.B.C. CONTROL CODES 

- 40 x 24 TEXT (same format at PET) 

- UPPER AND LOWER CASE AND INVERSE 
TEXT AND GRAPHICS 

- DEFINABLE TEXT WINDOW AREA 
EXPANDED AND NORMAL TEXT DENSITIES 
etc, etc. 


INVADERS I12K RAM) only £7.50 incl. 

Without doubt the best 'Invaders'. More features than 
any other including six skill levels and high scores, 
'walking' 1 invaders, sound effects, definable invader 
shapes, free from video noise. A very fast game. Ask for 
more details. 


ALARM CLOCK AND SOUND EFFECTS 

only £4,95 incl, for the two 
Clock keeps accurate time even while other programs 
are running. 

Sound effects without stopping other programs. Both 
programs need 6522 VIA (also available for £7.001. Ask 
for details. 


WANTED: Good quality software for the 
B.B.C./Proton and Acorn Atom. We pay 20% royalties. 
Further details on request, 

MAIL ORDER QNL Y 



.COMPUTER 
, CONCERT'S 


16 WAYSIDE 
CHIPPERFlELD 
HERTS. WD4 9JJ 

Tel: 109277} 62955 
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fcontinued from page 27) 

combinations than eight bits, in fact 64,000 as 
opposed to 256, 

A machine which oilers the computer musi¬ 
cian both software and hardware for computer 
music is the Sharp MZ-80K — albeit only in a 
primitive form, The Sharp has a single loud¬ 
speaker located within the main body oT the 
machine, and there is also a volume-control 
potentiometer inside the chassis. 

Music played on the Sharp always sounds 
slightly baroque, and often funny. The 
software for creating such music is disarmingly 
simple, but do not let it fool you — some very 
complex musical pieces can be played on the 
MZ-SOK. 

The speed at which the music plays is govern¬ 
ed by the command Tempo. It takes the form 
Tempo X where X is an integer between one and 
seven. If X is omitted, the Tempo command will 
default to 4, which is the medium speed. Tempo 
i is the slowest and may be described as lift fry 
seven is the fastest and can be described as moltv 
allegro or presto. 

Music itself is programmed as a string which 
contains a tune comprising letters, numbers and 
graphic symbols, A note is indicated by us cor¬ 
responding letter. Tor example, the note C is 
entered in the music string as C. To rise or drop 
an octave a graphic symbol is used: the computer 
uses three octaves. To play a sharp, the hash 
symbol—which resembles the sharp symbol 
anyway—is used. 

The duration of individual notes is governed 
by numbers, as in the diagram, and a rest is 
designated by the letter R. When no duration is 
assigned, the Sharp will default to duration 5 — 
the quarter beat. To write a tune in this format is 
not hard but requires some thought. After a 
number is read into the string, all subsequent 
notes will be given the same duration until 
another number is encountered. 

Because of the large amount of” memory 
available on the MZ-SOK and its music software, 
creations of considerable complexity can be writ¬ 
ten with comparative ease. 

The Texas Instruments TI-99/4 home com¬ 
puter, like the Sharp MZ-80K, has both hard¬ 
ware and software for the creation of computer 
music. Like the Vic, the 99/4 can operate three 
musical voices and one noise at any one moment i 
The major difference between the two is the 
software-handling routine integral to the 99/4’s 
Basic. 

The extra software is in the form of' a sub¬ 
program,, which can be called from a Basic pro¬ 
gram written by the user. The command cakes 
the format 

CALL SOUND (d P f1 r vbf2 r f3 r v3,f4,v4], 

The first parameter, “d”, specified in the call 
statement is the duration of the note. Next is‘T 1 , 
the frequency, and finally ( V\ the volume. The 
rest of the parameters are the other voices which 
may be used or omitted in any sub-program call. 

The unit of the duration is 1ms. Thus, if l, d” 
has the value one, the tone will last for 1 ms, The 
maximum possible duration is about 4.25 
seconds. If a negative sound duration is given, 
lhe computer will interrupt the present tone with 
the new one. It can do this because program ex¬ 
ecution coniines while the sound is being played. 

The frequency is specified directly in hertz 
between the limits of 100Hz and 44,733Hz,— 
w r hicb is beyond your hearing but liable to set a 


dog yapping. If, for example, you wish to output 
the note middle C the frequency parameter 
would cake the value 262. A negative Frequency 
between -1 and -8 will create a noise sound, a 
function useful For percussive effects. 

An add-on device can be bought for the 99/4 
which enables the musician to enter music from a 
keyboard directly to the computer — or in its 
other mode, by writing it in the traditional 


10 CLEAR 4 

20 A=i ; GOSUB a 

21 G0SUB b 

30 A-=8 ; GOSUBtf 

31 GDSlJB b 

40 A=24 ; GOSUB a 

4 1 GGSUS t* 

50 A“24 \ GQSUP a 

51 G03UB b 

100 REM main program segment 
7 TO END 

000a FOR I - A TO A + 4 
010 PLOT 12,5, £ 180-1*5) 

020 PLOT 5,251 , U0C-I*5> 

830 MEXT 

040 RETURN 
050b Gs(lBO'AtS) 

951 PLOT 12,3,(Q-1B) 

052 PLOT 5.7. tB-2S) 

853 PLOT 5,9. CQ~iQ> 

954 PLOT 5,9, (0+4 > 

855 PLOT 5,11, (Q+2> 

954 PLOT 5,12,(Q-3) 

B57 PLOT 5,6,(0-7) 

958 PLOT 5,5,(0-10) 

059 PLOT 5,6,(0-14) 

340 PLOT 5.7, IQ-17) 

061 PLOT S,13,(0-14) 

362 PLOT 5,12,(0-9) 

063 PLOT 5,0,(0-11) 

890 RETURN 
900 END 

1000 REM note drawing sutirduti ne 
1010 PLOT 12,R,(P+16) 

1020 PLOT 5,R f P 

1030 PLOT 5, (R:-3 > , < P—1) 

1040 PLOT 5, (P-4) .(P-2) 

1050 RETURN 


This program contains all the necessary 
ingredients for creating a musical display an 
the Acorn Atom computer, Here are the bare 
bones. The program to generate the notes on 
the screen wilt have to be written by the 
computer user. To heip r a subroutine has been 
added at fine 1000 which wilt draw a note at a 
location defined by p and r. 


format on the screen, For the moment, this 
device is available only in the U.S. 

The DAI personal computer is an ideal choice, 
for the budding computer musician. Although 
the machine is not cheap at £.595 plus VAT, it has 
some really very attractive features. If the Vic is 
called the Volkscomputer then the DAI is the 
Rolls Rovce. The graphics of the DAI are 
featured on the front cover of this month's Your 
Computer and they are very smart indeed. 

The music-generation facilities are also what 
you would expect of this tup micro. Foul' voices 
are on-board, and they can be output either via 
the T V sound channel or the stereo DIN plug on 
the rear of the computer. 

The commands io create music are Noise a,b 
which deals with the noise generator where “a” 
is the envelope used which is defined by the 
Envelope command and tL b" the volume. Unsu- 
prisingly Sound is the command which creates 
exactly what it suggests. There are parameters 
which specify which envelope Is being used, the 


frequency, the channel through which the sound 
will be output, the volume and the tone of the 
sound. The Envelope command is a particularly 
good one — it allows the operator to specify 
exactly the shape of the sound envelope to be 
used on each channel. 

Them is another command, Talk, which 
generates weird and wonderful soutid efleets, A 
rumour was circulating that the function actually 
created speech, but DAI says it gave the com¬ 
mand that name for want of a better one. 

The ZX-8G—and the ZX-81 —are the most 
popular computers in the U K- Unfortunately; 
as Ekr as creating computer music is concerned., 
the Sinclair micros arc not very good. Never¬ 
theless, the ZX computer musician should not 
despair — there are ways of coaxing that machine 
to sing. 

The most obvious way io create music on a ZX 
computer is bv output ting a signal via the jack 
socket —which is usually used lor loading pro¬ 
grams. The output music can he recorded on to 
tape and played back later or it can be output 
directly to a loudspeaker for amplification. 

Two other techniques are also available: one is 
to play the sound through the TV loudspeaker 
— but this is rarely very success tub the other is to 
cause high-frequency switching which can be 
received on a transistor radio placed near to Lhe 
computer and tuned to a suitable waveband. In 
one application of the second technique, the 
pitch of the output note ran be altered by tuning 
the radio. 

The UK 101 microcomputer from Compshop 
was one of the biggest-seliing hobby computers 
before the latest wave of consumer machines. 
These two distinct types of home computers 
should not be contused. The hobby computer — 
i.e., the UK 101 — is usually bought by an elec¬ 
tronics hobbyist who often will construct the 
machines himself. The consumer computers are 
generally bought by people who have little 
previous computing experience who are not too 
interested about what t$ going on inside their 
machine, and who just want to concentrate on 
programming. 

This, then, should exp lam why the UK 101 
does not have any facilities built-in fur the crea¬ 
tion of computer music: a hobbyist is expected to 
develop this kind of feature off his own bat, Thai 
does not mean that there arc no computer-music 
facilities available for the machine, it is just that 
they must be bought as optional extras. 

Crude computer music ls possible on an un¬ 
modified UKICU—or Superboard for that mat¬ 
ter—by using the tape output port, but this is 
very limited because of the 3QQbaud tape- 
transfer rate- In other words, digits cannot be 
sent at a speed faster than 3.3ms., or the pitch of 
an output note must be lower than 300Hz. 

The add-on music boat'd tor the UK 101/ 
Superboard is reasonably sophisticated, and can 
be bought from certain computer or electronic 
component suppliers. 

So, by plugging in your computer and fiddling 
around, you too can be there with Kraft we rk, 
Tangerine Dream, Visage et ui. If you do not 
have a computer, or you just like gimmicks, you 
could do worse than purchasing a Casio VL-1 — 
not really music on a micro, more Like music on a 
calculator. The VL-1 seems to fall between the 
two stools of the excellent Casio range of pocket 
daculators and the highly-praised range of 
keyboard instruments. 
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ART 




If you mention computer art to 
the average hobbyist, you will 
probably meet with blank 
incomprehension. Yet for a 
growing number of users, 
computers are a valid creative 
medium. Christopher Histed 
examines the fundamentals of 
this infant art form. 

The computer can readily be used as a 
creative tool You can construct and view 
drawings on the screen or produce them as 
hard copy on paper. Music generation can be 
achieved by most hobbyists on their home 
computers with some machine codej most 
micros can easily be made to play tunes of 
varying complexities. 

All chat is needed to make music is a 
computer, and some form of output port to 
which an amplifier and loudspeaker can be 
attached. From there, the only constraints are 
musical talent — if you write your own tunes 
or finding the energy for a trip to the local 
library to choose music to load into the 
computer. 

There are three main types of output for 
creating drawings with the computer: 

■ Some type of d lap la y, either 9 1 pha - nyme ri q or 
in some graphics dot-type style on the 
terminal or monitor. This form is r of course, a 
static and regenera table form of picture- 
making which cannot really be captured as 
hard copy other than by photographic 
methods. 

M Hard-gopy output from a normal alpha¬ 
numeric printer or from a graphics printer 
which then, can be used to print the picture in 
dots. This method of producing pictures is 
nearly permanent, and allows the pictures to 
exist independently of the computer system, 
it can give rise to one-off pictures, which 
means only one output — the program that 
generated the picture is destroyed. 

■ A second form pf hard copy can be obtained 
from graphics plotters that have s fixed piece 
Of paper which some kind of pen or marking 
device is moved. This can be used only for 
line drawings, as it cannot properly fill in 
areas of colour, tone or produce dots, 

■ This kind of plotter cannot plot dots to create 
shading effects without considerable 
problems. However, the graphics plotter is a 
very useful piece of equipment and is one I 
have used extensively in the creation of 
assorted pictures and drawings. 

Using the first method, your screen display 
need not be of the high-resolution quality of 
the Apple or the Atom, but may be of only, 
say, 16 lines by 32 characters. Even on this, 
format, pictures are easily created — although 
of not such excellent resolution as 300 by 200 
dots on a monitor. 




Figure 5. 
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A G3MFUTER 



For this type of computer you need a 
program which will clear the screen, and 
will s by some means, cover as much of the 
screen as you choose with characters of your 
choice. It should then be able to save the 
screen data on to some kind of file — either 
tape or disc. 

That is easy if you configure a string 
variable to be the size of your screen, and then 
input characters to it. For example, on the 
Atom, with a screen format of 16 by 32, you 
would need to be able to store a string variable 
of length 512 bytes on to tape, and then to load 
one from tape and prim it on the screen. 

Even with this format of screen, you can 
make surprisingly good representations of 
objects — although you may have to stand 
several yards away to appreciate them fully. 

Using a high-resolution screen such as the 
Apple or Atom, the idea is similar but you 
require far more memory. You cannot really 
store the data as a string, and so must use a 
section of memory which can be transferred to 
and from disc or tape when you want to save 
or view a picture. With this kind of screen, 
you can obtain some very impressive pictures. 

An example program for making this kind of 
picture for the Acorn Atom in clear 3 mode is: 
10 clear 3 

20 for x = 0 to 128; movex,t}; plot 6, 64, 97 

30 move x, 192; plot 6, 64, 97; next 

40 for x = 0 to 192; move 3,x; plot 6, 64, 97 

50 move 128,x; plot 6, 64, 97; next 

60 end 

ready, 

Graphics plotters and printers are by far the 
most useful pieces of equipment available to 
the computer artist, Once the picture has been 
generated on the screen in high-resolution 
graphics, you can perform a screen dump of 
the screen memory on to a graphics printer 
which will transfer the. picture on to paper. 

Unfortunately, graphics printers cost £300 
upwards. If you cannot afford one do not 
despair; wherever you live there must be at 
least one computer dub in the vicinity. Once 
you have joined one you wiEl meet other 
members with the same interests as yourself. 
You can pool your resources to buy 3 printer 
or perhaps someone at the club already has a 
printer or plotter. 

If you cannot find a way to dump your 
screen on to paper? you can always photograph 
your monitor screen and then produce prints 
of it from the negative. Since the most popular 
amateur photographers 3 camera uses 35mm. 
film, I will explain whaL you need to do to 
obtain good-sized prints from your screen. 
The film should be preferably 400 ASA black 
and white, such as Ilford HP-5. 

Assuming you are using the 35mm. camera 
with its standard 50mm. focal-length lens, you 


will be able to fill the view-finder with the 
screen of a 12in, monitor or TV from a 
distance of about 0,5m. away. There will be no 
problems if you use another lens, you must 
select a distance to frame the screen. 

You will need a tripod or some firm support 
to keep the camera steady. An exposure meter 
is handy, and if set to 400 ASA or the relevant 
film, speed, there is no need for exposure 
compensation with the screen. Since the 
screen is normaliv refreshed every 25th of a 
second with a TV, you cannot use a shutter 
speed greater than 1/15th of a second. 

Nest you will need to darken the room, so 
that the only light reaching the film is from the 
monitor screen. If you have a meter? take a 
reading of the correct exposure from the 
screen? and take the photograph, If you have 
no meter, an exposure of 1/15 th of a second at 
F3,5 will probably suffice. 

Do not take just one photograph — take at 
least four and ideally six. Have a contact sheet 
made from the film. This is a large, lOin.-by- 



Figure L 


Sin. sheet of paper on which the negatives 
have been printed actual size. From this you 
can select the frame which is best and have a 
large print made. 

Figures 1 to 3 were all produced on a 
Hewlett Packard computer with 8K of 
memory and a graph plotter. All were 
produced under program control and the 
programs took me about an hour to write each. 
Figure 1 is a three-dimensional view of a hill, 
and the program could be made to plot the 
picture of it as seen from any position above or 
bdow r the base plane. 

The other two plotter pictures created using 
the Hewlett Packard were originally pencil 
line drawings which were converted to digital 
form with a digitiser, and then re-plotted on 
the graph plotter. The picture of the ship is 
from deep in my computer art files and is 
nevertheless an extremely fine example of the 
kind of picture which can be produced with a 
graph plotter and many hours of painstaking 
effort. Figure 5 wil be immediately recognised 
as the immortal Snoopy? who has graced the 
walls of countless computer rooms. I d 
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Storm the castle: play the 


BY BOB MERRY 



The Duke of Petshire, with 
whom you are at war, has fled 
to his castle. The game invites 
you to use your skill and 
ingenuity in setting siege to the 
Duke's fortress. 

I have NOT used any graphics in Lht game and 
there are virtually no departures from 
standard Basic, so it should prove relatively 
easy to convert it to other systems. Because the 
game itself occupies a large pan of the 8K 
memory I have in my old-ROM Pep I have 
split the game into two programs* but the fust 
of these is simply an instruction program 
which can be omitted if necessary. 

The printed version given here uses all 
upper-case letters, double-spaced, as the 
prime] 1 used could not cope with lower ease 


embedded in a program and called by Poke 
59468,12. However, the version I play with 
uses lower-case, which makes the presentation 
so much easier to read- 
The only piece of program extra to the text 
is the subroutine at the end of each page. This 
waits for you to finish reading the page before 
printing out the nest one and while it waits, it 
runs through a few random numbers — a 
method of Randomising before the game itself 
starts. 

The game itself is contained in the second 
program and is really concerned with the inter¬ 
action of a number of variables. The main 
variables are listed in table 1 and it is the space 
taken by these which uses most of the SK 


memory. Incidentally, although this program 
was written for an old -ROM Bet, it does, in 
fact, work just as well on update ROMs with¬ 
out any modification. The main purpose of 
this article is, therefore, to highlight the areas 
which will need changing on other systems. 

Line 110 contains another method to 
Randomise the inbuilt RND function and the 
early lines down io 270 set most of the non- 
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game of siege 


zero variables. The program will return to line 
280 to start a new turn, so a number of 
variables are re-set at this point. 

The display of the current state of play and 
options involves the use of various cursor- 
control symbolsj so for those not familar with 
the Pec, here is a translation: the re versed- 
heart symbol clears the screen; reversed Q 
means cursor down; reversed S is home,. i.e., 
the cursor goes to the top left of the screen; the 
reversed vertical lines in, for example, lines 
1170 and 1790 are cursor-left instructions. 

L spent some time making the various read¬ 
outs grammatical with correct forms of 
plurals and verbs, so this needed some 
manipulation on the screen. The R symbol in 
line 1900 is the command for reverse screen. 

So much for the symbols — now I will 
explain how some of them are used to achieve 
the desired result on the screen. The first 
example of this is the initial display contained 


in lines 300-340. This routine lists the current 
numbers of each item you have at your 
disposal and most of these are listed by the 
loop in 320-330. 

However, we wish to display the number of 
carts which have not been assigned to a task 
alongside the Loral number of carts. This is 
done by line 340 which first moves the cursor 
down and across the screen to the correct 
position before printing UC. A similar idea is 
used in the subroutine 179Q ? which updates 
the figures for unassigned men, UN, and carts, 
UC, at various points in the program. 

It does this without disturbing the rest of the 
display by moving the cursor to the correct 
position, printing sufficient blank spaces to 
obliterate the previous number and then back¬ 
ing up the cursor ready to print the new values 
of UN and UC, 

Where cursor-left symbols are used on their 
own on other lines, it is usually to overcome 


the fact that a numerical variable is printed 
with a leading blank for a positive value and 
this can lead to a slightly untidy lay-out on the 
display. In other words, they are there for 
aesthetic reasons and are not really necessary 
for the working of the program. 

One area that will need to be changed for 
other systems is the subroutine in line 1800. 
This is used after each response to clear the 
area at the bottom of the screen by Poking 
blank spaces into this area, thus leaving the 
main display untouched. The cursor is then 
moved down the screen ready for the next 
option. 

The subroutine at 1870-1890 is a simple 
routine looking for one-letter answers to yes/no 
questions and you may need to substitute an 
input routine with suitable checks if you 
cannot handle Get RE. 

Apart from those points, the rest of the 

(continued on next page) 


Listing h instruction program. 


LB REMtMMM&IEiQE******* 

20 rem** ** 

30 PEN***tBY R.C.MERRYiHf* 

40 REM** *+ 

50 R£M#*A 2-PART PROOEflnn 
60 REM** ** 

70 REMtFT 1 “INSTRUCTIONS!* 
ee REHKPT 2- GAME * 

90 RFM*#fi4>* «*##*»?*:+*** 

L03 PRINT .TIiIr^]r:!>SIC!Tfi"T|-£i.l3>" SEI EGEKflllUIHBEV P. C. TERRY 
U0 FORI=0TO2BG3 : NEKT 

220 PRlHftTHIS PROGRAM CONTAINS THE INSTRUCTIONS 
L30 PRINT"XFOfi "SIEGE'. IF YUU DO NOT WISH TO SEE 
140 PPENT"HTHE INSTRUCTIONS. PRESS 'W' - ANY OTHER 
LS0 PRINT"1KEY WELL RUN THE INSTRUCTION SEQUENCE. 

]*a frihT"]*t The End of each page you can press 

ire PR] NT "MW KEY TP CONTINUE, 11 : COSUE 1240: iFSt^N^TNEH 1220 

180 PRINT TM-U ARE IN COMMAND OF AN HRflY OF THREE 

t?0 PRINT"BHUHDRED MEN AND SOU ARE AT WAR WITH THE 

2B0 PRTHT-WJLKE OF PfTSNlRE, BECAUSE YOU OUTNUMBER 

210 PRINT 11 W15 ARMY. HE PPES NOT WISH TO MEET YOU 

220 PR? NT "MIN OPEN SETTLE.. BUT HAS FLED INTO HlS 

230 PR I NT" HMSTLEl, YOU MUST NON LRY SIEGE TO THIS 

24B fr[nt"MCRStle and overcome et, by force or 

253 PRINT"MTTHERWI5£."■DOSUBi243 
260 PR I NT" ^DURING EACH DRV OF THE SIEGE TOG WILL 
220 PR JUT "WAVE TO DEC I IE HO(J TO DEPLOY YOUR MEN 
280 PRINT"*HM3hGSr VARIOUS TASKS. YOU HILL NEED TO 

230 print m teens men foraging for food and ra.se for 

300 FR E NT" TE-OCKS - THESE LATTER ARE USED AS THE 
5L0 FflINT"KRNMUNiTION IN THE BHLLJSTAS WITH WHICH 
320 PRIHT"»Y0U BOMBARD THE HALLS. YOU WILL NEED 
330 prinT'mboth new and carts for this fdragind. 

340 PRINT’MVQU LULL BE TQLD HOLJ MANY OF EACH ARE 
350 PRlNf'MiEELED FOR AH APPROXIMATE RATE OP 
360 PRINT MCOlLECTION BUT THESE LlLL INCREASE AS 
270 PRINT'MATERIALS (SET HARDER TO FIND. *; : G0SUB1249 
330 prinT" UAL though you mill bring a few items with 
390 PRINT-YOU, YOU WILL ALSO HEED TO BUlLfi OTHERS. 

4@B PRINT-THESE INCLUDE BRLLISTRS WITH WHICH TO 

410 PRINT"TEOMEAPp THE NALLS, CARTS FC® CARRYING 

420 PR [NT "WOOD and AMMUNITION, LADDERS AND SIEGE 

430 prinT"mtouers for use in rn assault on eether 

440 PRINT'MTHE WALLS OR THE TONER, AND BATTERING 

450 PRINT"SRAMS FOR ATTACKING THE MAIN GATE. THE 

460 PRINT"WAPP.RQXINATE NUMBER OF MAN-DAYS NEEDED 

470 PRINT"IT0 BUILD EACH ITER HILL BE SHOWN. BUT 

4E0 PRlNT"tfV0U.R MEN MAY WORK FASTER DR SLCWEfl THAN 

430 PRIHT"MFHIS, MPN’DAYS ARE CUMULATIVE AND YOU 

BSD PPINT"MCAN TAKE SEVERAL DAYS TO BUILD AN ITEH„ J ;:GDSUBl&ie 

513 PRINT"TTlie DUKE'S CASTLE IS ALMOST COMPLETELY 

520 PRINT"MSURROUNDED BY A RIVER. THE PLACES THAT 

US® PR I NT" SJA RE OPEN TO ATTACK ftRE THE MAIN GATE, 

S40 PR[NTT"MA TONER AN3 THE NALL IN BETWEEN THEM. 

333 FA I NT" MI F YOU NISH TO WIN BY FORCE YOU WILL 

5S0 PRINT "WAVE TO ATTACK ONE OF THESE, EUT .SINCE 

570 FRINT"MTHEY ARE ALL STRONG DEFENSIVELY, YOU 

553 PRINT"B4AVE TO SQFTEN THEM UP A BIT FIRST." : GO-SUB 1246 

590 PRINT"13JT-HE MAIN GATF" THIS CAN 3E GRADUALLY 

560 PRI NT "IfflRGKEH DOWN BY USING BATTERING RflttS AHB 

610 PRINT'HTHESE WILL AUTOMATICALLY BE USED IN SUCH 

620 PRINT'AH ATTACK. PROVIDING THERE ARE AT LEAST 


630 PR[NT"MOB HENY*BATTERTNG RAH ASSIGNED TO THE 

640 PfilNT"TfiTTACK," : PRINT"JflSTHE TOWER*: THIS 15 IMMENSELY STRONG 

650 PRINT"MAND KILL NOT FALL EASILY TO A DIRECT 

660 PS3NT"DASSAULT. HOWEVER, IT CAN BE WEAKENED BY 

670 PRIW-aUNDERM’I MING. YOU DD THIS BY DISC3NS A 

680 PR[NT"MTUNNEL » WHICH CAN TAKE 55-20 DAYS. IF 

636 PRIHT"BTHE TUNNEL COLLAPSES OR IS DISCOVERED, 

70S PR[NT "MET WELL EE DELAYED."J UDSUB124& 

7EG FfilNmSTHE KIAJ-S9 PGAIH, THESE ARE TDQ STRONG 
720 PRihn‘"jnOR A DIRECT ASSAULT, BUT THEY CAN BE 
730 PRIHT"^WEAKENED BY BALL1STA BDMBflRDMENT. EACH 
740 FRINT"KDRV YOU CAN ASSIGN 10 MEN7BALLISTA: TO 
750 PR E NT" KHURL ROCKS AT T.HE WALLS. YOU MUST, OF 
76G FAINT "flCCURSE, HAVE ENOUGH AMMUNITION COLLECTED 
770 PR INT " T0 KEEP THE BALL I STAS SUPPLIED. 

730 PRJNT"MCNCE YOU ARE READY TO ATTACK EITHER THE 
730 PRIHT"HJFLLS OR THE TOWER, ANY SIEGE TOWERS OR 
BOS PRI NT “JO. ADDERS YOU HAVE BUILT WILL BE ADDED TO 
810 PRINT-MTHE ATTACK, EUT YOU HILL LOSE ALL THE 
820 PAINT "ML ADDERS PHD HALF THE SIEGE TOLERS IN THE 
830 FR 3 NT"ATTACK,';:QOSUB 3 240 
S40 FR INT "HAVING ASSIGNED YOUR MEN TO YRRlOUS 
356 PR]NT"MTRSKSj ANY LEFT OVER WILL GUARD YOUR 
S6B PRINT"SCAMP PHD SUPPLIES. IF YOU LEAVE TOO FEU 
£70 PR INT" H1EN IN CHMP AND YOU DO HOT KEEP THE 
8S0 PRI NT "MDEFENiDERS OCCUPIED WITH AN ATTACK, THEN 
93G PRINT"WTHEV NAY SPLLY FGRTH RND ATTACK VCUR 
900 RRINT-MCAMP, KILLING SCME OF YOLK MEN AMD 
910 PRINT"MST£ALENG YOUR RATIONS, IF, ON THE OTHER 
320 PRINT’BHRND, YOU LFAV£ TOO MANY MEN IH CAMP, 

S36 PRINT"MT1HEY WELL GET BORED AND NfiW DESERT. - DOSUBi240 
340 PRINT"^0U UIUL HAVE TO DECIDE WHETHER TO 
950 PRINT"MISSUE FULL, HALF, OR HO RATIONS, IP YOU 
360 PRINT MOD NOT ISSUE FULL RATIONS, SOME HEN UlLL 
370 PRENT^BESERT, THEY HILL ALSO DESERT !F YOU LET 
980 PRINT-YOUR STOCK FILE RUN TOG LOW. SINCE TH5S 
99B PR ENT "DEAN START RUM3U1RS. SHOULD VGUR FORCE BE 
1000 PRINT-KREDUCED, EITHER BY DESERTION OR DEATH, 
tote PRTNT"wo less thrm i5B ken, then there well 

1020 PRINT"(BE A GENERAL MUTINY AND YOU WILL LOSE 
1036 PRINT"MINE WAR," DOSUB5240 

1340 PPIHT'TJYCU WILL NUT HAVE AN ACCURATE IDEA OF 
1050 FRIHT"MH0W MANY DEFENDERS ARE LEFT IN THE 
3060 PRINT"MGASTLi, BUT OCCASECNHLLY R DESERTER MAY 
1070 PRINT"mlv£ YOU A VERY APPROXIMATE REPORT. 

1030 PR]NT"MQNCE TK“ DEFENDERS RUN DUT OF RATIONS, 

1090 PRINT-STI’EV WILL START 10 DIE OF STARVATION 
1160 PRIHT^MAND THEY CAN ALSO BE KILLED IN COMBAT 
II10 PRIHT"HAND TK£ OCCASIONAL EOMBARIMENT. IF LESS 
1120 PRINT'UmAW TEN DEFENDERS A^SE LEFT AT THE END 
1130 FRINT“5tOF THE DAY, THEY WELL SURFEHDCR. 

13^0 PRINT-Wr'CU CAP-1 LIFT THE SIEGE AT THE END OF AHY 
1150 PRINT’DRY. GIVING AH HONOURABLE DRAW. :GDSU£l 246 
11G0 PftENT'rKEMEMBER T HflT THE VARIOUS FIGURES THAT 
1 L70 PR I NT" flAR'E GIVEN FOR WORK-RATES AND COLLECTION 
L1 SO PftiNfBOF RATIONS AND AWLNCTEOW ARF SUBJECT 
U90 PR!nT".MTG THE FORTUNES OF WAR AND C-AN VARY, 

5260 PRJNT-KMW VOU ARE READY TO BEGIN THE SEEGE. 

12L0 GOTO1230 
1220 PRINT-n" 

1239 PRINT"ILOftU AND RUN THE 'SlEGE' GAME PROGRAM. 11 -END 
L 243 R-RND u >:GETR*:IFRt=""7HEM1340 
1250 RETURN 
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(continued from previous page) 
program is straightforward and should 
present no difficulty in programming. As far 
as playing the game is concerned* you should 
find that, after a while* the castle will usually 
have to surrender. At this_point, you 
will want to make life a little harder and 
variations in the different variables will help 
you in this. 

Table 1 can be used as a guide to the 
variables with which you can experiment. I 
would recommend increasing the values of 
man-days required for various items to be. 
built, MD(I). These are contained in the Data 
statements in 200-210. 

There are three secs of Data here For various 
times in the siege, in blocks of nine numbers. 
Other variables vou could try are DN — line 
120; WS, TS - line 120; GS -- 150; or 
some of the random factors in the combat 
situations, e.g., lines 410-430., lines 910-0503 
etc. Above alb experiment; this way you will 
discover far more about the details of how the 
program works. 


Tabte 

1. Main variables used in the program. 

N3 Battering-rams fully manned in attack 



W Current damage state of wall 

DN 

Number of defenders 

T Current damage state of tower 

RD 

Rations available to defenders 

NS(I) Names of equipment; 1 = 0 to 6 

DS 

Days into siege 

N(l!' Numbers of equipment; 1 = 0 to 6 

AN 

Number of attackers 

Dm Accumulated man-days; 1^0 to 4 

WS 

Strength"of walls 

B(l) Builds this turn; 1 = 0 to 4 

TS 

Strength of tower 

MD|I) Man-days required for each item; 

GS 

Strength of gate 

1 ~ 0 to B 

UD 

Days digging tunnel 

AS "Do you wish to' 1 

UT 

Days required to complete tunnel 

B$ "It takes" 

TA 

Attacking strength in an attack 

73* Various phrases, particularly when 

TD 

Defending strength in an attack 

correct plurals are used 

NA 

Number assigned to an attack 


AD 

Attackers kiiled 

IN Nib ang NS'll), elements 5 and 6 refer to 

DD 

Defenders killed 

rations and ammunition units, respec- 

UN 

Unassigned men 

tively. 

UC 

Unassigned carts 

IN MDIIJ, element 5 is the number of men 

D1 

Deserters 

need to collect rations; element 6 is the 

D2 

Deserters 

number of carts to collect rations; 

R1 

Rations gathered 

element 1 is the number of men need to 

A1 

Ammunition gathered 

collect ammunition; element 8 is the 

HW 

Hits on wall 

number of cans needed to collect 

TC 

Men killed in tunnel collapse 

ammunition, 

SA 

Attackers killed if defenders sally forth 

In. all arrays, elements 0 to 4 refer to ba1listas r 

SD 

Defenders killed if defenders salty forth 

carts, ladders, battering-rams and Siege 

R2 

Stolen rations 

towers, respectively. 



Lfsting 2. Gam$ program. 


10 REM SIEGE Sv R.C.ffcWr', JULY l39& 

I2m{£},D(*>,WfS£j.HEKe:vE<4:>,Kt(G> 

510 RESTORE R-RNIK-TI) 

120 DH= | N7 i Slot !i *-J Oft, F ’D" J NT C ESfluRHOt L J* 13065 KSd ffj&SBB ilS-SBtl 15-1320 

I'M H( SiM [+4T £2#HNDt 1J+4.5J 

£ 40 N rOi-lNTORhlD£ 1 >* j.5) : N(1 >-3NT££*RND(1>*-4. 5>'N< 57= !S'T(RND(1 >Hfi06g*EO0,5J 

530 B3-400 : UP-1 5 

sea 3FFHDf1)>.£JTHE:NLIT«20 

fif="ne you utsw to • 6*-'sr takes 1 

:e0 FO«T^0T«:PEF(13WfU> : HOT 

39S Ifi-fl'E0U.[STR".“CRH7"..'LflBCE?' . "BHT-=S?1H0 SW,"S[FgF TOWER - 
233 BATA "RAT 3 Ch’"-. "0ffHJN]riOH UH3 T " . 90. 3B. j B. SB, J 04!.. 20 .1,40 , 3 
2 i P. JWTASB .43. 15-60. L P0.- 30,1.50.3-. 7B.5B.23, [33.1 40,42.2. SB, A 
220 Fofi.L-0T0O R£RumjCJ J->EHT ftffiJ-OTKM DU 7-0■ D-£ 3J«0:NEXT 
230 FOR1'2TO4 H<IJ.=0 k£kT 

240 Jif^sn: - VIRTUALLY DESTROYED" ■»(1J*"SEYFBFLY DWGFB" 

2=5 sac2>=-FXTEH5 3Vei,V [AMflQED - : KK3I= ‘ MajfRRTE'i.V DAHA0HP" 

?6fl Ki<4J■“SLIGHTLY DWfiOEC-=5»<5?--HARDLY IiRrtflSEI)" 

£?o Kice^-uNiPtAces 1 

393 iJW-RH.UC-H(LJ HA»0 |SIIi^ DD«B:Ji|-3 -u:~e■ 7R-0:TO-O:RL-fl.fU-0:MJ.0 TC-0 

2S« H=L R-B V^0:5.^0-SC-0 : R?-0 

302 PRINT‘HTH3S IS DAVES'GF THE SIEGE." 

310 PRINT"*™ HAWW'HEH'= PRINT'MrUN'UNASS [3NO> 9 

350 FRENT-SVW H0VE - ; =FOftT-eTOf:PRINTTFi<10)jHfI)jN«l>; : IFHt f><>17>*EH‘RINT"S‘j 
[f4T« .HEkT 

340 PliiNT ■ ttBAnCCti-; fHfi£20>; UC. “UHASSlChED" ■ G3SJ&: 70S 
356 PRtriTB 1 10 HER TCJ HAN EfliH ■ Mt(0> DOaJBL9l0 
363 [ RH^B7?1EH443 
370 ] Fh£ 3 BTNENGGSLlB LS2S H7T03W 

3430 F£WC .GTC6GTEF-£ If] NT(H/3 0j>Kf I 1> ODEUBieSG OOTO3S0 

350 AEHT 

403 [FH>UHTHEhOD5U21 B<B: 0DT053B 

4 ] 0 FOB [■ ITOS B* Clflf (H/3 07 [AfiHt (1 ] G, BTHErf-HJ»HN4j H9=H5-!KT (H4B( 1 HEJ 
423 IFHK40TKHHS-40 

430 ^€Hr : I)N-J)Tf-XKT(HttlRHDU30.3> LW-UC4-M : H : S?-HCS > -1HTOH^ 1 L«> 

440 3C3UBL730 

4W F«3HTS*..nn<5j, J, HyH A'hBtG7.Hf£l>, : i. c H3<.£7 0LTHE 1 IFR3Hf "S' . 

«6D PRINT" TO GATHER" ,p RI HT 'EACH "MfiSi OOSOBsElO JFA-0THEN510 
470 IFW<HDC53ThENOO8(fB1028 : DOTO450 
400 1 FN?UHTH£NGG3UB 5 64? ■ &3TQ45? 

<50 A 3 =3 NT C H/NDf iJ; C=#n uni (S!': 1FC^Utr«EH$OeuBl0d9 ■ pftT*A5E 

583 mr.4Ui,-H LC®Le-e Hi ^mr<R5D£ i ) r2<-. 5 >-1 N(e>«ts(6i7-fffl] 

3L0 005151730 

523 ?*] NTS*; mu 7}; ’MEN .■.■!#< i ]: "S 70 GATHER' :PRTHT-530 ‘H|(57/’S." 

GOSUBLt:0 : lF14-B7heH360 
■MB ]FH<ni:c?jTmiNidaiBi020:E::rta20 
556 TFHJuNTI IENC0SUB1640 = OOTO500 

R£-THTCH^HDC7?J £?> : ] FCMlCTHEWSgSUB L36E KUHM 

570 U'HUN-J’ LX-UC-C R] »-lN7<fi H3B0(KRhUI £ J >72^. 75> 7 

580 KBU017M 

5R0 F0RT-BTO4 3(['5-0 

G0O PRINTM,fl3K I > f ■rtAH“MVS TO £UJl_D fl h ' PR [NTNt CIS SOSUflS L3 IFN-^THERStO 

6L3 ]F4OLiHTH£HgjSUF1543 0P7£JS00 

620 B (T J=P(! >* [WT<K*< RRn (| ->/2 *. 73> J 0H-UH-H 

££S ]FBi]3>-MD<I)THEMS<] J-£(I>4-] ‘.&( I>-»CE>-HB( J > G07M33 

G40 OO5UB1750 NEXT 

650 FR rNTE* ■ H 36 NlN TO 610 Pi TuW'-EL TO LHAfiEHnl!“4£ THE rfluEH. “ 

£60 PRINT PfiCHTflfJ "D3* TDBFiV MEJfl LS73 ■ \ FRt»' H"7FCHs>»3: 0DT074E 

670 TFvfJ^SOTi-ENOOSuBI 040 

606 WJ^UD*r IFUIK.6»UfT>£NP38 

£93 E FWr=30FHERHIl£ 5 X, 3 T>EHJi>2 : TC- l NT (RHDf 1 0+. 57 
700 ] FuT-iSfrDRrcfi^ 17^, 2 Th£hx^ 2 1 KjT( RNpf | J#7f, 5 ? 

710 3 FK" LANUfiMBt l }< . J THeNX^B: TC" £2fT (FSMJK L 5P5+. 5 J 

720 FN»AN- TO ■ IFfUB-LTT JflHBK- L THENX-4 TS- TS- ] NT 'EfJJlK 1J*59&*5S0J 

736 LH-UN-30 

740 &3SUBJ790 

750 FREHTflt. "ATTACK Th£ 0HTE <WW' ' C0SUB l B70 
7£0 lFftt»"H' TFEHfljS 

770 COEuJjiSlO [PN>UHTHEhE251JE3 04? 0070750 
700 [F>,-0-NENE'2 0 

793 N3*3 NT C H./335 [FNf 35<N37Hi=NV3-Ni; 3> 

OHO A"1 TFi»hl+E3*H3 TB»CN+CS : GOTC1S20 

O10 00SJ5173G PRjHTfli , ‘ATTACK THE NALLS W7HJ7- .GD3UB3S70 

Gi0 3FE*«. 1, N"THENS7B 

S33 SCSUP1P3 0 ] FTJ5LB^ME!430&,61340 GQ7O9L0 
040 3F?l-STH£‘.B7a 

050 A-3 ffl«N'4L00*N£4i + !04N(2; ■ TS^DW+HE• Hfi^H NlA J ■ 3NT(H(4>72+, 5> ; rtf2>-0 
363 EC-0923 

570 ECSUS2 796 • PRINT** i 1 ATTACK THE TCUEft iN/lTi33 H &3 SjEL£ 70 
000 IFft^'N’THtNSM 

99a OD5y!BJa£0 tFHSLHTHSMKlSLIBlB40:COT0S70 
9BO 3FN=STHEf,35^ 

SL0 A=l:TA^H+(AB«H<4JF36*MEE> T6-EN+TS: HA-N ; N( 4 >- [HT( N £^l J/2*. 5J hK2J*3 
9213 3 FTA/TEJ-1J+. E7HENV- L 

930 AS- ] NTS RNIK17F. LIS4; CI^INT (RNSC 3 J *AH*3NT7P>*. \ J ru-EN-SD : FSH<0 THEnSN- 0 
940 :F.ajB>HArhEfiA3»HA 

933 5S=&5-1 HTr 2StH3*Bt4Sf 1 HI 0 > : Fn-fflN-AB UH-UH-NA' 5FNC THE439B 
560 ODSUR3 7S0 : FR [NTH!" ISSUE FILL RATIONS <V/hJ 7" Fa£USiS7£ 

5?3 3FH1I.' H"TH£N990 

56? .Hf3JcNC3J-fiH:0.OTO1060 

f» 5OSU0 i 790:: Fm; E3 > - [ NT tfin/i -*. 5> ThENL 020 

L033 FRCHT-ypj re NOT H fiJJ E gNCVSH SA7I0H3 EVE.N F'3R’ 

1013 WCNT-HH.F RATIONS. N&'iE HILL EE ISSUES. ■■ FORKaBTOzsiB• I«XTtOOTOLOSS 
3326 f*3 HTA*" *5£U£ HA.F 2 AT TONS WNJ?" KSUB!S70 
J030 ]FR*t"N-ThENS0.50 

104® *K5 )*H\S)-(NT5) ■ B2-1MT (Hh^.034RND(L >♦,57 'OOTOlSeO 


1333 S2= I NT (KH*-, 2*-G4t( IJ J 
136® l ^ N^5 J ■£50ThFnE2-IN” <RJ4*. 5*RsE £l> J 

3073 

J0013 FRiRT-rTTOU HAVE LEFT’ | JN"AE‘'' CEFEhSTHO VPJR" 

1050 -R[Nr ,, CR,'!F SRp SllFPLtES" TF ( [ 7NC2*UH>[BH«.1 "-‘FNJ LEB 
lie? R2"INT(;4[»^!?N5( UJ IFR2H4C5JTH=NR2=R(3J 

1310 SR-IHT (. 2“RrS< 3 J>WJN> " ED-3 NT (, HRNS11 TfrEN> FH-^-SFi BN-EH-&P N£fJ-H£53-R2 

1L2P FRTNT"TPEf.iiUH SO FF*' NFRE LEFT 3N CFf!F, TTnF 

1L 20 FRi.NT-CASTLE'S DEFENEER5 S=LLIEE FORTH [h‘ A 

3L4B FR[NT"3lJflPRLSE ATTACK, ThEv KILLED’3A 'OF ’WJuR 

3LS0 FRCnT'HlN PHE STOLE‘Rf'EAT LONS. EVT THEV i.05T 

I; 60 Z*-- MEM ’ = 1 FSB-1 TXf N7i-' H5N ■ 

3 £70 PR£NT"irS6,2*" IN THE ATTACK. " RC-R6-.42 
3100 IFLTICAN73. 5THENL2® 

LI9£l DL-EMr t. I * 2 HfcCS- 3 0+3 J*RkB(J JnUMJ 3F6L-0TNEN1230 
1200 =R[HT ' lEUF TO TOO 73ANV T DL = NtN HflVTNB. Ti-E 
IZ10 2*n"Hf^ ! E" CFB L= £ TH0N24'" s, Hfl£' 

1220 ?R[HT’CHPNC= TO dR’jnS-E. "3L,Zt" DesERTEL. ’ AH»AH-63 
I23B &5SUBLI00 

1240 14 - 3 HT(UE7120+. 53 f=[NTfTS7220* . 75 J 

1250 iFM£'5C0THEM4-6 

£26? : F TSn J 020THFNT-6 

1270 RliTHD-lJN JfAECS!rHt'-Ti6=0 

izeB ;-Rli*BT- iEs'Dh-Eh-[NT xEH^*SN0( e )J 

1230 PRWT*BOULTS OF MVES-CF GICOE 

SS0? PR3 NT-maUR 20HBFLR2KEHT SC ORE II ’>41 T “ , ■ 3 FHNO 3 THENPR] HT ' b 

£J£B PRINT" FN3 Tf^" • PH3 HT " WALLS ARE “XIEWJ 
1020 PR[NT H MTCU tOLLECT£E H AL1 N(t£J i IFAK73THE»PRINT-S"I 
J220 PR [HT" AND' = PRINT" IP'RI N*<53l "S" 

1740 HC53-N<53+fii 

]0&B FREHt-UVCU ELI CUT”' ■ 

L260 FDRI-0TO4 

1370 7’P J NT T OB I. L6 J , B; J J . NT ( ] > . 3Fp( [JOirhffiHFRINT‘'S' , j 

13E0 W( [ E3+e< JJ 

1030 PRCNT NEXT 

140? TFK-0THEN1320 

34 31 PRINT" »4fl0H TW«FL "I 

1420 CNWiOTii[430,5460,1470,1500 

L436 ,-R£p!"'] 5 PRfiORESSCNO -N0W16LLV, ■ 

1440 3 FLIT-15THENPR3 Hf" THfiOUEH SOFT GROUND, ' GOTO] 52® 

£i9B -R3N7 "THkOL i OH HARD ROCK," 0ora£52B 
J 4-53 PRINT-HRS COLLFRSED. " ' jD»LH3-3.5.57P54BB 
I4"i? PR] NT‘HRS BEEN BtsCOVEFEO.''UD-i'T-0 
1*B0 Z*«-AEN HERE IFTC"lTj£H?f ■ r MPH iHS " 

1490 PRIHT'ir-TC;2T ,1 K]LLES" £070:520 

£503 R&l.HT’hAS SUCCEEDED IH UNDERPIN:*) THE TONER. " 

MS HO PR! NT' 1 THE TOHEK 19 ■ M*( 7J". ‘ -JH-p 

1520 IFA-0ThEN3 57B 

5535 PSUNT'NTCUR ATTACK ", 

£540 [fV>r]THehFRIhr"RUCCEECeD ANB TN£ CASTLE "IASSURRENDERED 1 :QOT019fB 
155B Zt-'HEH" inftD^THEJCf-IVW" 

JS60 PftlH7"NAS SPELLED UTTH*ADlZT PR]NT'KILLED" 

557© IFH2-0THEH£tB0 

1335 2^ - MEjN"' ]FD2”iT.‘EH2f-''ttSJ4’ 

1350 ^ENT-HEi^E TO LEW RATIONS, "D2iZt" DESERTED," 

JHcIM l?J -IJ B L 

3 £3® Pr? J NT ".THt" CONTI MJF THE S1E0E 40/N> 9 = GOSUB £070 

LflJ© rFRt-'N |, TNEH3970 

1630 3FE4C10THEN1710 

1542 rFANaT0THENj940 

5650 OS-KM 

J£fin 3FP6«10l!RDS-2flTP£NMSuB19Sa 
1670 rFBND< 3.K. 7THEN29B 

1660 P*3NT"tfi DESERTER FPOK THE CASTLE TELLS VOU 

1690 FRJHT'TpAY Them! sftE-. CH7<DN*(.B+Rhiii(i)B,4>ii 'KFCHEERS LEFT HI)* 

1730 AN-AN+3 DH»DH-£ eC5U3£ 900:0370250 
17 L0 [FDNo0TH=K i 75B 
1720 3 FDFM THENl"65 

1730 FAShT’-TThERE. FiRfBW-IEFEHKPS LEFT AND THEY 
1743 =R3N- -flW C£CJIED TO SURRENDER, V&J HlH!" :OOTQ1990 
3 750 PRINT "nr NEflE ARE ",0 CFPENDERS LEFT, WU INIH " GOTOSMB 
I7.S0 PRIriT"3THE.4E IS OMlj DEFENDER LE f t fiHD Hi KAS 
I770 PRJNT"DEC[C£3 TO SURfiEwDES, YOU H[W'“ :CffTO3990 
J730 FRtNT' BTAV A6SCN. " : FCftt" L T05£B MEK'I StTLRti 
3T9B PR[NT"»W« ■■ll h Lh Rfi [PfT"BM" TAt< Z&3 ' Dh" £ UC: FRIHT" 

LO60 FORJ-OSSSaTOSSS^fi? FOKtJ, 2E: NEXT • PR [HT"1 
I BIO 3 NPijT" P4GN NRVY HEN CO YOU ASS CON TO TH] S'; H: RETURN 
IS20 PR[W'JBCT En1j.jH NGN ASSCChED" oCEUF1TS0.OEURI7g0. RETURM 
L944I F* f HT ■ B,"cg CON T HF.'-'E TKpT HANV 'Nf 1 "S' 00 £jB 3 7M 0fiSUBL79B:RetUH4 
1040 pfi [J»T h JtfrtDU 1IUV1 Hfl'-'E TnAT HFtNY HEN": 005U53 7S0 : 00SUB179® RETURN 
:6S8 PRlHT‘<3HSUFFi:[ENT“ 50^-S1 7$9 ■ ODSUSI »90 = RETURN 
I960 PRINT 9 .*™ DC NOT HSWE EN0L6H CARTS' &C1SLDL7S2 3C5L51730.RfTgpSJ 
3670 OETR* ;FRtf ‘THENL370 
L9E4I C =R'Y" E3RRI- '.4 1 THENRE TLS?N 
IflSfl =r:nT'UA"-SUER v OR N ‘ OOTOlBPB 

£ $££ PF:3.ST’«3=RES9 fiHV .lEV TO OlT-T [hl.£ 

L9LB LiETRt IFRJa" "THEN 1910 
1920 UPTURN 

I9S0 -0RJ-3T0B REflS1D(J> N£HT RETUEn 

j94b pftjNr-jBrtiy hftvf i.o=-t o'-er hft.r tolk force hnl 

1950 FRiNT'-FF HFST "AvE i’HUTINElD, YOU -Sv'E BEEN 
i960 PRlNT"l--fcD TO TH= CAAP DECS' 1CU LOSE! 

L970 PR [HT ■ Baftek"DS'DAYS OF S3E0E. THERE ffiE'AH 
Lil£0 PRINT 'ATTACVSERB ^3"B|.‘"D=FFNnFSS : F-T A| [,T 
1990 END 
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:jjgya@a@@ QLiCKSii va presents a range of quality @@@@@@@ 

@@@@@ “ HARDWARE / SOFTWARE FOR THE @@@@@ 


@ 


r® 

ri ARDWARE — AM hardwora is sent with complete instructions and 

programming examples , Please allow 28 days far -delivery * 

QS MOTHER BP. .ZX-SO/BT.- £1Q.;M 

Extends axistfng> port to allow any Ram Paek + two other boards to be fitted , 

On board 5 V, Regulator ; Two 23 way double Sided edge connectors for add-ons* 

QS 3IC RAM BP. ——.ZX 30/81 .— £1S : 00 

Reliable [pra-shrunk?) Static Rom Boo'd which combines with the Computers 
internal 3K to give a total of 4K * Plugs direct into Computer or Mother Board , 

05 SOUND ftp. .ZX BQ/Bl.-.—* £25 = 00 

A programmable sound generator board using the versatile AY-3--921Q » 

3 Pitches / 3 Volumes / Noise source / two 6 bit Input ; Output Ports / Envelope 
shaper , all controlled from 'BASIC 1 * Flogs into any external amplifier, 

QS CHARACTERS BD. --—--ZX 81 ONLY -.—-- £25 : W 

^Simple Hardware mod (1 cut ; 1 resistor ; 3 wire ) required to ZX-BQ . * 

Gives two programmable character sets of 64 character* each , Uses graphics 
key to shift between the two sets * Uses NO Rom space * Create your own 
characters - Upper and lower cose alphabet j scientific chcrofter? ; fine line 
graphics characters ; games characters (real space invaders) * Works with 
existing program and with the Printer f Price includes Demo Cassette , 


QS CONNECTOR , .ZX-00/81----- £ 3 i DO 

Consists of two 23 way double sided edge connectors oock to back ■ One needed 
far any or all QS Expansions , [Except Rom Boards ) 

SOFTWARE -- All software Is recorded twice on high quality cassettes 

and is sent complete with full operating instructions . 

QS DEFENDER , 3K RAM minimum -. * 4K or 8K ROM £ 5 t 5 0 

Fait, Flicker froe , Machine code , Moving graphics version of Arcade Game* 
Most complex moving graphics game yet for ZX-Computen * Up to 84 Fat 
moving characters on screen at once , Pint and only Full screen display + 

QS LIFE * -4K RAM Minimum.Zx-ST ONLY —— £4 1 50 

Fait program with Machine Code cell generation and screen display routine 
Simulates the growth of living cells in a 20 * 32 Matrix .Random or programmed 
start positions plus M/C routine make this a fait , complex and varied program , 

Send S. A, E, for FULL data sheets on all hardware and loftwar# , Cheque* 

mode payable to 'Quickiilva f and orders sent to the following address „-* 

QUICKSILVA ; 95 , UPPER &RQWNHILL ftp. ; MAYBUBH ; SOT ON : HANTS^j 


GAMES PACKS AND 
UTILITY SOFTWARE 
for 2X81/NEW ROM 
ZX80, ATARI, ACORN, 

ATOM, VIDEO, GENIE, 

TRS-80, LEVEL II 

ZX81/ NEW ROM ZX8D: 

UP101 A converter program that allows you to toad ZX80 
programs on to a ZXSt/Mew ROM ZX8G- Full instructions 

included.........£7,95 

UP1G2 Data-Base allows you to write data to and load data from 
cassette — up to 14K of data + REMKILL — removes all 

unwanted REM statements...£4.95 

G PI001Trek SI 1 8K version of the class Star Trek game .£7.95 

GP10Q2 Battle chess 1SK 2-player game of Star Chess .£5.96 

AGO RIV ATOM: 

UP201 Shape maker + Screen swap (2K) draw your own 
graphical shapes and store them in your programs. Demo program 

included..*.....£7,95 

GP2O01 invaders + Hedgehog (6 + 6K) 'classic' addictive 

games....,. £ 6,95 

VIDEO GENIE, 1 TRS-80 level II; 

UP301 Lunar Lander + 30 Maz# + Dominoes three of the best 

for the home arcade games addict.£7-95 

GP3001 XBAS add eleven new BASIC commands in TRS-80 level 

11 non-disc BASIC (also Video Genie) + free BREAKOUT program 

to demonstrate the commands.£7.95 

AH programs supplied on high-quality cassettes, Orders to: 

TEAM 4, Dept. DS1 

12 Taunton House, RedcarRoad, Harold 

Hill, Romford, Essex 



ICRO-8„ UK Subscription Dept. 

24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 

WE MUST BE GOING SOFT!! 

IS THfS special offer too good to be true? 

NOT IF it's from MICRG-80 — the specialist magazine forthe TRS-80 and VIDEO 
GENIE, 

IF YOU complete the coupon below and take out an annual subscription to 
MICRO-80 we will send you a FREE program cassette worth almost as much as the 
subscription itself. 

MAKE SURE you are not missing out — subscribe now! 

Please enrol meforan annual subscription and send me my FREE cassette program, I 
enclose £16.00 

(enclose your cheque/P.Q. made payable to MfCRO-80 and send to the above 
address) 

Software offer applies to U K. residents only. Overseas subscription rates on 
application. 

Name ___. *........... 

BLOCK CAPITALS PLEASE 

r n u vl I V ? O w ■ ■: i i ■ ■ ■■ ■ ■ ■■pg. gpg,p gpg g p p g ■ >■ ■ ■ i a ■ ■ a b i j ■ ■ a ■ ■ ■ j ■ ■■■■■:■ ■ w Ai ■ b * ■ 

P« ■•*■■■*#*■ pg. g t + i- t-intt-iri-i ■ ii ■■ w ■ ■ ■ ■■ ■ ■ ai d ■ m ■ i ■■■ haik kriiifedidb Pi B b ■ B k + !l ■ P * § P 

VC ’ll.'Si 


YOUR COMPUTER. NOVEMBER 1981 3& 






























































IR t tfH 

iM fe ilin,, B 


rn.hu m li ■» ’ •' 

. 

V ■ Ih '■ 


1 


.•An 


asa 


K J*'*'-'. _ _ - 




r%\ 

k*m 


it- 1 


Z£l' 






.V 




■> 


L'fc*. 






-vx. \ 'v* 

V ■ ■ ■ 1, ^A^:v. 


■& 




THE" 


V 


(TT: 

EJlt- 

i-" 1 1 f |T 


^ I 


v \ 


VL- -\ 

fftSta: 

i i L ,f"i “ ■■* 5> 


’ -X 


*ilfe 




1-. /- * 




(!-£2 


April 23-25,1982 
Earls Court, 
London 

(. 

Bringing 
computers 
tom 


4 


i\ 


? 


.’. -V I 


LI 


t 


,/' T 1 


VC : '• ^ 


? 


n 


r r '-‘ ■ ■ 

S 1* 

m ' 


'W 




v ■ 


rV'L ■ 


!. in- 


J v 


» 


■At/ 


* “ -# 

Personal computers 
Home compuf/ng 
Small business systems 

in all walks of life, personal computers have 
revolutionised computer power— bringing it 
within the reach of a far wider and more 
popular market than ever before. 

In 1982 this revolution will explode onto the home 
and personal computer market To meet this 
demand, Practical Computing and Your 
Computer announce a brand new event— The 
Computer Fair. The promotion of the exhibition wtli 
be heavily geared to attract the growing market of 
potential and existing users of personal computers, 

> from heme computer enthusiasts to businessmen. 

Bring your computers and services fo life—afi 
walks of life—at The Computer Fair! 

Complete and return the coupon — we'll send you 
details. 
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W H Smith brings ZX~81s 

to the High Street BY TIM HARTNELL 



After relying on mail order for IS monthsj 
Sinclair Research lias ventured into the retail 
Reid — via the giant newsagency chain, W H 
Smith. In 112 stores, Computer Know-How 
centres feature displays based around an. 
operating ZX-81 which is backed up by 
computer magazines and hooks. 

The agreement, which began in September, 
is for a trial period of 12 months. “Both 
parties view the agreement as an experiment* 1 , 
says Clive Sinclair, inventor of the ZX-SI. 
“We accepted Smith's approach because 
they've clearly researched the sublet 
carefully, and take the new operation very 
seriously”. 

Under the sales contract, W r H Smith has 
established the computer departments in its 
stores, and although the company is selling a 
wide range of computer books and magazines, 
it is staying away from hardware — except for 
the ZX-81. 

W r H Smith has made the move into the 
computer Reid after its success with computer 
books and magazines- For several years, the 
only place you could find computer books was 
in specialist computer shops. Then, the retail 
chains discovered the appeal of computers and 
began to stock the magazines. Now, few of the 
specialist stores bother to stock the British 
monthlies, relying instead on issues of U.S. 
magazines and books, The same is unlikely to 
happen with computers, because both W If 
Smith and Sinclair Research believe they will 
be tapping a whole new market — one which 
would not consider buying by mail order. 

John Rowland, W H Smith market-develop¬ 
ment manager, said the company had decided 
to approach Clive Sinclair for the rights to sell 
the ZX-SI, because Sinclair Research was the 
only company with "both a proven product 
available in the right quantities, and a proven 
sales record. 

“Last year we started a small experiment 
with computer books and magazines”, says 
Rowland, “and it worked well. So what we've 
done now is bring the computer-orientated 
publications together with an actual computer, 
to create the Computer Know-How section of 
the store”. 

Growing market 

The first test market for computer products 
was the W H Smith store in the Brent Cross 
Shopping Centre. “We sold a good deal of 
books there”, Rowland recalls. “We thought 
that we were at the beginning of something 
important, and that with suitable hardware, 
we’d have a combination which would prove 
successful”. 

Rowland says that the traditional strengths 
of W H Smith in selling books and magazines 
had increased in recent years with the 
development of the record and toy depart¬ 


ments, the camera and film sections, and the 
small office and home products such as 
typewriters and calculators. Computers 
seemed the next logical step. 

“We sell about 500,000 computer magazines 
a year”, says Rowland. “CB is the latest 
boom, with a new magazine in the field just 
about every month, but computer magazines 
are very strong, and we expect this area to 
keep growing”. 

W H Smith started in the computer maga¬ 
zine field by importing magazines from the 
United States: “We had many American 
magazines”, says Rowland, "and they sold 
very well”. He says he found that the home¬ 
bred magazines quickly improved om of sight, 
and the need to import U.S. publications 
diminished. 

As well as the ZX-Si and computer books 
and magazines, the Computer Know-How 
section of the W 11 Smith's stores sell blank 
cassettes at 5Op as well as the Sinclair- 
produced software. 

“We 3 11 look at how the ZX-81 goes, and 
then decide if we w^ant to carry other 
machines”, says Rowland. 

He is aware of the problems some people 
had had with early 16K memory packs, but 
says he has been assured by Sinclair Research 
thai the problems associated with the RAMs 
had been ironed out. 

“Well be providing our own service on the 
computers, and related hardware”, says 
Rowland. “The machines will be covered by 
our normal audio guarantee. We normally 
repair cassette recorders and the like within 24 
hours, and we imagine we'll be able to do the 
same with the ZX-SI, Of course, we’ve had no 
experience here — time will tell”, 

W H Smith has decided that if the ZX-SI 
experiment works, it could well become a 
major part of the company’s marketing policy 
in the 1,980s. The company believes that its 


strength in the book and magazine markets 
places it in a good position to attract potential 
purchasers of the machine. 

W H Smith is aiming to sell as many 
machines during the five months’ retail 
agreement as Sinclair Research sell in one 
month by mail order — about 10,000 
computers a month. 

Bewildering selection 

W H Smith sees the back-to-school and 
Christmas trading periods as very important 
for ZX-81 sales. The company expects sales to 
grow slowly as people gradually became aware 
that it is selling the computer. Then, when 
Christmas gift-buying time arrives, WH 
Smith hopes people will automatically turn to 
their local branch as the source for the ZX-81. 

About 300 W H Smith staff have been 
trained in the rudiments of the ZX-81. They 
have been shown how to plug in the machine, 
attach the H6K pack and the printer, and know 
the memory requirements of the five cassette 
software packs on sale. A number of magazines 
have been moved from the general magazine 
section to the Computer Know-How depart¬ 
ments, These include Your Computer} and its 
sister publication Practical Computing. 

A number of books — none of which has any 
particular relevance Jo the ZX-81 — are also 
on sale in the special computer areas, Some, 
such as Illustrating Bank and Introduction to 
microprocessing are likely to prove bewildering 
and worse than useless for first-time computer 
buyers. 

If you are having problems with your mail¬ 
order ZX-81, do not try taking it into your 
nearest W H Smith claiming you bought it 
from there, and expecting to have it repaired, 
ZX-31s sold by W H Smnli have a WH serial 
number. Staff have been told not to accept any 
ZX-81 s without this serial number. j 
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MICROCOMPUTER COMPONENTS 

LOWEST PRICES FASTEST OELIVERV 




ZX81 SOFTWARE (16K) 


TITLE & DESCRIPTION 

CODE 

PRICE 

ZX31 BUSINESS SOFTWARE 

VIDEO-AD. Continuously rotating 
display of 16 pages of advertising or 

AD81S 

(Stdi 

7,95 

other information. Shop window/ 
cl assroom /exhibition /sem ina r. 

AD81L 

(Lux) 

9,95 

VIDEO-PLAN, Financial modelling 
package. Scaled down to fit the 

PLAN81S 

(Std) 

7.95* 

ZX81 computer. Space for up to 

1000 x 10 digit numbers plus 
headings and titles. 

PLAN 81L 
(Lux) 

9.95* 


ZX81 SERIOUS SOFTWARE 


VIDEO-GRAPH. Use the computer 
to build pictures and merge them 

GRAPH81S 

{Std) 

5.96 

like an identikit, 

GRAPH81L 

{Lux.! 

7,95 

VIDEO-VIEW, Your own personal 
and private version of teletext/ 

VIEWS’! S 
(Std) 

5.95 

viewdata. 

VIEWS’! L 
(Lux) 

7.95 

VIDEO-MAP. A game with a serious 
purpose. A geographical tutor 

MAP81S 

(Std! 

5.95* 

based on maps. 

ZX81 GAMES PACKS 

MAP81L 

(Lux) 

795* 

FORCE-FIELD, Hostile UFOs attack 
a city, You control the force field 
which destroys their bombs. 

FORCE 

3.95* 

SPACE-FACE, Party game for up to 
eight players. 

SPACE 

3,95* 

FOOTBALL-LEAGUE, For the 
student of football. Simulate an 
entire season's play. 

FOOT 

3.95 

TEST-MATCH. For the student of 
cricket. Select your teams and see 
who wins. 

TEST 

3.95 

STOCK-MARKET. Buy and sell 
your way to a fortune. 

STOCK 

3.95* 


*Mot suitable for ZX8Q with 8K ROM, 


Send large s.a.e, for further details, 


To: Video Software Ltd. ORDER FORM 

Stone Lane, Kinver, 

Stourbridge, W, Midlands. ycto 

DY7 6EQ ' 
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25 
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62 M 

my 
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2 40 

g.366 

62 W 

9212 

1.7B 
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25 

2 37 



9216 

1 70 


2522 456ra 

i 

5 50 



9224 

245 



25 

6.31 

DATA CONVERTERS 


B225 

3.9S 


27224£j;-’i 

1 

5 « 

2 T« 2 ffi 

iso 

B26 1 

JBS 



25 

5 24 

2M470E 

1» 

ErJL-EO 

7 K 

41''5 1&0--5- 

1 

1.15 

ZW7E 

9.28 

mts 

5.35 



26 

7.09' 

ZN42SE 

4. re 
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3.® 
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0.86 
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2.16 
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0 56 

0IL533 
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7.10 
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0 56 

BTSSA 

1.Q6 

ZSC-A LiifIT 

7 10 
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r& \ F":r 
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0T5SJ\ 

1 50 
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’3 pn 
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26C £16(3 
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Kpn 


a 33 

i!TM 

1.® 

2fH£16-l 

13.BG 


l6p-n 


6 » 



26^516-2 

1295 

igpr, 


6.16 

CRYSTALS 


Z»a SlO-fi 

12 05 

30 pir-. 


6.17 

1 MHf 


29(34 £1(3-1 

1135 

22 pin 


6.21 

1 Bta 

2b6 
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13.® 

24pi>* 


6.23 

2 4fi.fi MNi 

2.50 



28 pin 


6.2S 

4 MHi 

1 60 | 



4Cpln 


0 20 


QUANTITY DISCOUNTS AVAILABLE 


OFFICIAL ORDERS WELCOME 

MIDWJCH COMPUTER 
COMPANY LIMITED, 

vc;i 

Hewitt House*. Wnrthgate Siruct 
Bury St. Edmunds, Suffolk 
\P33 1HQ. Tel (Q7&4) 701321 


All prices exclude Post ond Packing 
£&0p opi orders iindur LIOI and VAT 
ATE orders despairFiecl on day of 
rue dipt wit It lull refund for out of 
Slock items il required. 


CREDIT CARD OKdERS WELCOME (ACCESS AND VISA! 
24 HOUR TELEPHONE SERVICE 
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Micro-computers for 
Business, Education and Leisure 

* ACORN ATOMS 
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KITS OR READY QUILT 

MULTI-USER ECO NET SYSTEMS. 

from £120. 

* VIDEO GENIES 

16L RAM - CASS SETTS ETC., 

£299 

32K RAM FITTED*** 1 '* 

E3B9 

32K UP-GRADE KIT** 

£43,43 

* ATARI 400-800 

COLOUR GRAPHICS & SOUND 

from £260 

* XANTEL PRESTEL 

VIEWDATA T.V. ADAPTOR 

£170 
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* ELECTRONIC GAMES 

fNGERSOLL, ATARI, MATTEL, INTELLFVISION. CHESS, ETC, 
(Please edd VAT 15 %i 

21 COMELY BANK ROAD 
031-332 6277 
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JOYSTICK CONTROL 


THE VIC-20 


BY NICK HAMPSHIRE 



Two types of joystick can be attached to the 
Vic: a simple paddle-switch joystick, and a 
potentiometer joystick. The principal applica¬ 
tion for joysticks is in interactive games and 
simulation programs. They are used to control 
the position of some object on the screen. This 
can be either the cursor or special graphics 
charcters. Alternatively, the cursor can be 
used to change the viewing position, handling 
the joystick like the control stick on an aircraft. 

Choice of joystick depends on the applica¬ 
tion intended, If you. want fine positional 
control where a particular joystick position has 
a distinct value, a potentiometer joystick is 
required. If you just want to tell the computer 
which of eight directions you require, then a 
switch joystick is the best choice. 

A switch joystick consists of four switches 
mounted at right angles to each other. The 
joystick handle is connected to a mechanism 
which allows no more than two adjacent 
switches, to be closed at any one time, The 
joystick handle has nine possible positions; 

■ One with no switches closed — the handle is 
vertical. 

■ Four positions with one switch closed — 
handle in north, south, east and west 
positions. 

W Four positions with two switches closed — 
handle in north-east, south-east. South-west, 
end north-west positions. 

An extra switch is usually mounted on the 
end of the joystick handle; this is called the fire 
button and h usutly used to indicate to the 
computer when the cursor or games figure is 
in the correct position on the screen. 

Each of the switches is connected to one of 
the I/O lines from the 6522 VIAs. Their 
connection and the pin assignation for the 
output connector on the Vic are shown in 
figure 1. The joystick switches are arranged as 
follows: 

Top (north! 

Fire button 
Switch 4 

Switch 0 
| 

! 

1 

Switch 2 -Switch 3 

] 

j 

l 

Switch 1 

Switches 0, I and 2 and the fire button arc 
connected to lines from VIA ^ 1 and switch 3 
to a line from VIA 2, The VIA memory 
locations used by the switch joystick are: 

Hex Decimal Function 
$91 12 37139 Data direction register for port 

A VIA # 1 



Figure 2. 

Game input/output on Vic-20. 

$9111 37137 Output register A 

bit 2 - joystick switch 0 
bit 3 - joystick switch 1 
bit 4 — joystick switch 2 
bit 6 — Fire button 

$9122 37154 Data-direction register for port 

B VIA # 2 

$9120 37152 Output register 6 

bit 7 joystick switch 3 

To read the joystick-switch inputs, the I/O 
lines used must first be set into the input 
mode. This is done by setting the correspond¬ 
ing bit of the data-direction register to 0, 
That poses one problem — the line used for 
joystick j switch 3 is a bo used for scanning the 
keyboard. Thus, the keyboard cannot be used 
in full at the same time as the switch joystick^, 
and the data-direction register should always 


Figure 1. Vic-20 ports. 


VIA#1 


VlA#2 


f'JMI 



IRQ 




C A1 

Fes Lore 


CA1 

Cassette read 


PAB 

Serial CLK (in) 
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PAT 
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PAT 
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PCS 
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PE 3 
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PEJ4 


PE 4 
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PB5 



PE 5 




PB 6 



PE ft 




PE7 
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P&7 
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CB2 



CE2 

Sfiriul data (oul) 

£9110 



sm$ 

S 912 F 



S911F 






PIN# 

TYPE 

NOTE 

1 ! 

Joy if 


2 

Joy 1 


3 

Joy 2 


4 

Joy 3 


5 

PotY 


6 

Light Pen 


7 

+ 5V 

MaxIffjfmA 

8 

GRID 


9 

Pot X 



be restored to normal after the joystick is used. 

The following program can be used to 
initialise the data-direction registers and input 
the switch position: 

10 POKE 37139,0 : POKE 37154,127 : set up 
DDRs 

20 S = PEEK (37137) ; input from VIA t 1 
30 S0= MS A^D 4) =01 : switch 0 
40 SI = - MS AMD 6) =0} : switch 1 
50 S2= MS AMD 16) = 03 : switch 2 
60 F = MS AMD 32} = 03 : Fire button 
70 S = PEEK (37152) : input from VIA # 2 
80 S3 - - MS AND 128);= 01 : switch 3 
90 POKE 37154,255 : restore keyboard function 

The variables SO,, SI, S2 and S3 will 
normally be 0 but if the joystick handle is 
pointed in that direction, they will have a 
value of either 1 or — 1. 

If the Fire button is pressed, the variable F 
will have a value of Ij other wise* it will be 0. 
These variables can be used to decode the 
joystick into the following pattern: 

Top 

0 

7 1 

6 3 2 

5 3 

4 

The following program lines will convert 
the variables SO, SI, S2 and S3 into the values 
shown in. the pattern which correspond to the 
handle position and store in variable F: 

10Q DATA 7 r 0 r 1,6,8,2 r 5,4,3 ; data for joystick 
pattam 

110 FOR 1=0 TO 2 
120 FDR J-0 TO 2 

130 READ JS (J,l! : put jay stick pattern into 
array 

140 NEXT J. | 

150 X= 1-HS2+S3) : Y= i +1S0 + S1! 

160 P- JS1X. Y! : set P to joystick pattern 
value 

Switch joysticks for the Vic arc identical to 
those produced by Atari and these devices can 
be used. Potentiometer joysticks will be 
covered in the next issue. 


YOUR COMPUTER, NOVEMBER 1981 39 













































LANGUAGES 



BBC English is widely 
received as the language's 
standard. In the world of 
computer languages, however, 
BBC Basic does command the 
same position — many argued 
for the adoption of the 
structured language Comal and 
against the creation of just 
another Basic dialect. Clare 
Gooding reports, 

THE EEC COMPUTER, most people seem 
agreed* is a good thing. Ii will certainty bring 
some understanding of computers and how to 
program them to people who would not other¬ 
wise have had a chance to find out — but 
many people in education are also saying that 
it is a chance lost. 

The bone of contention is basic — the 
language chosen as the teaching vehicle of the 
series of programmes scheduled to start in 
January 1982. Acorn* the small Cambridge- 
based company * commissioned to produce the 
machine and the language for the series, 
found itself at the centre of a fierce debate 
over the choice of language* originally plann¬ 
ed to be a dialect along the lines of Microsoft 
Basic, 

The strongest lobbyists are the champions 
of Comal* a language dating from the early 
seventies — not much younger than Basic — 
which started in Denmark as a teaching cool. 

Comal — Common Algorithmic Language 
— developed from the ideas of one man* Borg 
Christensen* who was teaching computing at 
the State Teachers 1 College in Tonder, Den¬ 
mark* in the early seventies. He designed 
Comal to combine the simplicity and ease of 
learning provided by Basic with the powerful 
control structures of Pascal. 

Although he appreciated the simple syntax 
of Basic* he found that his students had the 
traditional problem of understanding pro¬ 
grams which had been written some time ago: 
rather like unravelling a ball of wool with 
several ends. 

The villain of the piece was the Goto in¬ 
struction, which allowed programs to be writ¬ 
ten untidily w r irh no clear flow of control. 
Goto was aided and abetted by meaningless 
variable names, which made debugging even 
more difficult. 

Christensen resolved to build a language 
which would provide the structures which he 
found essential in teaching good programm¬ 
ing habits. His priorities — to teach habits 
which would result in robust programs, easily 
read and understood by others long after they 
are writ it n — were not so different from those 


print 11 mm roulette mm " 

REPEAT 

INPUT “How much money -for playing - up to 100" : 

UNTIL cash > 0 PND cash O1B0 
REPEAT 

min 1=6; chance — RND<1,36}; oefeich —chance MGD 2 
REPEAT 

INPUT "Single number <i) or Odds/Evene <£>?"= choice 
UNTIL choice - 1 OR choice = 2 
REPEAT 

PRINT "Vqu haue 11 ; cash; " pounds". 

INPUT “How much do you bet?" r bet 
UNTIL bet >3 AND bet <= cash 
cash : = cash-bet 
CASE choice OF 
WHEN 1 
REPEAT 

INPUT "Guess number 1 - 36“ 1 guess 
UNTIL yuess >=i AND ttuesa <=36 
IF guess = chance THEN mi in —35#bet 
WHEN 2 
REPEAT 

I NT PUT "Tyf&e 2 far Odcfj 0 for euerr "-guess 
UNTIL guess = i OR guess = 0 
IF guess = oddeh THEN win : =2tt>et 
ENDCASE 

IF win > 0 THEN PRINT w ¥ou tuiri";uiin; "nounds" 

IF win = 0 THEN PRINT "Vou lose." 

cash : = cash + win 

PRINT "You have"; cash;" pounds" 

INPUT "Jytoe 0 to ouuit> 1 to continue" : continue 
UNTIL cash <=Q OR continue = 0 


The Corns! roulette program and, left , chief U.K. 
proponent of the language, Roy Atherton. 

So* Comal’s origins and growth could not 
be more different from the grand strategy of 
BBC Basic: it grew under its own impetus* 
from one man’s attempts to meet the needs of 
one group of students, 

REC Basic has already received, its fair share 
of slung mud: the choice of the language 
followed the decision that there was to be a 
series broadcast by the BBC, teaching anyone 
with a TV set about computers. The series 
was going to use a small* cheap microcom¬ 
puter which would be within the reach of a 
wide range of people. 

The contract for the BBC machine and the 
language went to an innovatory company with 
a high concentration of brainpower: Acorn 
Computer, The decision was a controversial 
one* because so much depended on it, Mot 
only was there at stake a lucrative income from 
inevitably huge sales of the BBC machine, but 
more important, the lingua franca of the huge 
number of new computer devotees. 

The BBC’s choice of machine was limited 
by one factor: the contract must go to a British 
firm, The language was chosen by the BBC to 
preserve the status quo rather than to in- 



drummed into professional programmers at 
software houses. 


Comal spread extremely fast among educa¬ 
tional users. Christensen himself is amazed ac 
the way it has spread “from a comer of Den¬ 
mark" to having strong following from all 
over Europe. Its main proponent in the U.K. 
i$ Roy Atherton of Bulmershe College in 
Reading, Berkshire* who explains how and 
why it became popular: 

“First* Comal draws strength from two 
great traditions: the practicality of the For¬ 
tran/Basic line and the educational* and prac¬ 
tical appropriateness of the Algo I/Fa sea l 
development. Secondly* the strong grip of 
Basic was acknowledged and there was no 
confrontation, simply extension and 
infiltration", 
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negate: the obvious choice was Basic whose 
most popular established dialect was the 
Microsoft one. 

The BBC’s decisions have been attacked 
from all sides, not just by die advocates of 
Comal. Clive ■ Sinclair of Sinclair Research, 
which failed to win the contract itself, had 
hard words for the BBC’s choice in his inter¬ 
view with Your Computer this September: 

"What the BBC is doing it h doing badly, 
and it is damaging the whole progress of com¬ 
puters in this country. We have put a new ver¬ 
sion of Basic into our machines. It has been 
highly praised in the ILK. and abroad because 
of its editing facilities. 

“It is silly to ignore progress. What the 
BBC has offered is Microsoft Basic, If we had 
wanted to use Microsoftware we could have 
bought it off the shelf for SI0,000”. 

Acorn had to pull something better than 
Microsoft Basic put of the hat if it was going 
to forestall the cries of "I told you so”. It is an 
unusual outfit, and it could probably only 
happen in Cambridge, where, as director 
Andy Hopper explained, if he cannot solve a 
problem for himself in a few hours, he pops 
across the road to have tea with a professor. 

Acorn used technology which did not exist a 
year ago to create the BBC machine, and 
while it had to stick to the guidline specified 
by the BBC, there w r ere ideas which Acorn 
was keen to implement to improve on 
Microsoft’s Baric. 

The Basic version of roulette and, right, Chris 
Currv of Acorn. 


10 REM Roulette test prosratrt to ctetirc&r«stra.-te the 
£0 REM BASIC interpreter in action 1 M i H !,! ! 

30 fc.een$= l,: " ■ ioad*-&TRING*< 10C "> : be l 1*=CJHR$ £?> 'REtl makes a noise 
40 CLS : PRINT STRING* (55, ■"*":> " Rou Utte 11 STRING*C55, > 

50 REPEAT PRINT T A£ C 0,5); beer *+ Jl H d w much iftone* availed 
60 INPUT TABCPOS-10. 5L tunds : beel°*-be 11* 

70 UNTIL funds}® AND funds <>100 ■ b*ep*='" f 
0@ REPEAT chance=RNIK 36> odd chance=chshce MOD 2 

06 PRINT ""Vow have H jfunds" rounds curr-eirtly" 

100 REPEAT PRINT TRB<2> 10)Jbeer>*+"Hoiw much money to bet ,f +rad*j 
116 INPUT TftEKPOS-lO, 10>,bet ■ beeM^beU* 

120 UNTIL bet>@ AND betOfurtds - beer*="" 

136 REPEAT PRINT TfLBCS, 12>Jtieer*+"Un which number"+*sd*; 

140 INPUT TAE<PDS-iG, I2>,suess : been*=b*ll* 

150 UNTIL auess>0 AND nuess <—36 : 

160 odd 3uess=-3uess MOI 1 2 

170 F 0R7= &TO5000' NEI^T ' REN frause for- 2,5 sees 

180 reason*="You have lost your bet"-win=0 

190 IF ^Liess=chanGe u*in-35#bet- reason*^"WELL DONE !!! ' 

206 IF win-0 AND odd atfess^odd chance ouin-bet reasonf= 11 Odd/even only" 
210 fun ds-f un ds -t-w i n-bet 

228 PRINT reason*; : IF wihOG PR I NT n , you hwe wan Li win; 

23S PRINT '"It was, of course# a chance 

240 IF funds=0 PR I NT "So you are wired out’ 1 : END 

250 REPEAT PRINT TflBCO# i8)Jbw*+Rnother no V2N <l +pad*.< 

260 INPUT TRBCP0S-10,13>>ans* : bee«*=be L l* 

270 UNTIL arist^'Y' 1 OR ans$^"H v 

2m FOR line=3 TO 10:PRINT TflB(0,line) SPCA40); NEXT 
290 UNTIL sn$="\r 

3m PRINT "Finished with 11 1 funds" Pounds" 

318 END 


The person responsible for implementing 
the BBC Basic was Roger Wilson, one of the 
many people who have filtered across from 
the university to Acorn, Wilson is far from 
being a standard run-of-the-mill programmer: 
he knew machine code before taking his com¬ 
puting and mathematics course at Cambridge. 
To give an idea of his skill, he was responsible 
for a .5Kbyte monitor in his first job for 
Acorn: “Tt was written by hand in machine 
code, programmed in hex, and it worked first 
time”, he says with justifiable pride. He pro¬ 
bably would not approve of the description 
“genius”, but he certainly has an infinite 
capacity for taking pains to ensure things are 
right. 

At university, Wilson became acquainted 
with that elegant language Algol W, and also 
with BCFL, the portable systems programm¬ 
ing language developed by Martin Richards at 



the Computer Laboratory in Cambridge, 
Both these, and the structured ideas of Pascal, 
have influenced his ideas on how flexible, 
powerful, and elegant a language should be. 

Some of the quirky but useful functions in 
the original Acorn Basic developed from his 
BCPL influence. For example, in directional 
operators, where the contents of one value 
points to an address holding another. When 
he turned to the task of writing the BBC 
Basic, he had his rich source of experience and 
the strait-jacket of BBC specifications: "It was 
difficult to start again but I knew more about 
it and guided it towards Rascal. My level of in¬ 
terpreter skill was such that I con 3d write a 
single-pass Pascal compiler”, 

Wilson had to work within the Microsoft 
framework — the one unavoidable stricture 
was that the Basic must be Microsoft- 
compatible. Acorn already had 12 K of work¬ 
ing language which could be “bent at will” 
for the BBC, and Wilson set about bending it 
towards Pascal, thrashing out the borderline 
with the advice of John Colt, consultant co the 
Micro Users in Secondary Education group, 
filtering out features to leave them with a core 
on which to build. 

From that point, Wilson built a Basic inter¬ 
preter with functions which behave like 
Pascal, including multi-line procedures and 
long verbal names: “There are few new 
statements but they are more powerful ”, 

Unlike Comal, BBC Basic is hot off the 
press, and lias had no chance to “infiltrate” 
the existing market on the strength of its vir¬ 
tues. 3t will have a hype which will easily ex¬ 
ceed any publicity other languages might 
receive, and it stands a chance of becoming a 
de facto standard for the same reasons that 
Microsoft Basic was picked as a starting point 
in the first place: many people will be using it. 

Like Comal, it owes much to Basic, and 

something to Pascal, and. is a compromise 

rather thau a major attempt at innovation. 

Basic and Comal share the same goal; to 

educate people who have had no prior contact 

with computing and programming skills. 

Comal attacks the root of programming, the 

way people think about problems, according 

to Rov Atherton. 

■> 

He describes the six structures which he 
considers an essential part of problem analysis 
and program design: Fur-Next, Repeat-Until, 
While-End while, if-Then-Else, Cases and 
procedures. These six can follow one another, 
be nested, or in the case of procedures, they 
can be defined and called. 

The advantages he says Comal can offer 
over Basic derive mainly from these struc¬ 
tures, Putting problems in these terms helps 
analysis, and means that a dear diagram or 
flowchart can be built which the actual shape 
of the written program closely shadows. 

Such simple aids as- indentation can be a 
great teaching aid, and teachers using Comal 
generally find that if there i$ a problem among 
the dreaded nested If statements, then it can 
be traced, if the indentation does not "come 
home”. Tire naming of procedures is also a 
helpful alternative to Go&ub, and there is no 
danger of landing accidentally in the middle 
of a subroutine. 

While Comal was developed in a small way, 
restricted to a sparsely-used micro, the RC 

{continued on next page) 
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Piccolo, it has grown and is even becoming 
ambitious. 

The interest in Coma) has grown so quickly 
in the last year that Commodore was per¬ 
suaded first to make a ROM version available 
— not very powerful as it left little room for 
manoeuvre — and then to start work on a 

RAM version. 

The team at Acorn faced slightly different 
problems, namely a compromise which was 
nor of their own making * and a huge audience 
to their efforts, clamouring for favourite whiz- 
zo features to be included. “We J re trying to 
develop computer awareness 5 ', explains one of 
the team, Paul Bond. “The difficulty is talk¬ 
ing to people who don't talk our langauge, and 
the compromise is fitting it into the space 
available while giving people what they 
want”. 

Roger Wilson probably would have started 
from a different point if ir had been possible, 
but handicapped by the lack of any real in¬ 
formed guidance from the BBC, he has jet¬ 
tisoned as much as possible and worked in his 
own ideas on programming. 

“You have to look at it from the point of 
view of the naive user without ignoring the 
needs of the more advanced users. The ad¬ 
vanced utilities have to be provided in such a 
way that the beginners don't trip over them, 
while sophisticated users don't feel that it's a 
machine limited to beginners, 

"At the same lime, it's important to keep to 
the spirit of Basic, so that it isn't overloaded 
with facilities out of all recognition. That's 
the danger in building in features which other 
languages such a$ Comal and Pascal provide' 5 . 

Bond adds: “People should be able to ex¬ 
press themselves easily; one should try to cope 
with the way people think, and the way they 
would like languages to be, but one shouldn't 
try to create non-standard features for the sake 
of it”. 

Other features have been limited by the 
Microsoft/BBC strictures, Roger Wilson's 
original design included Pascal-like labels 
which the BBC dropped, and the If-Then-Rise 
statement was limited to single-line format. 
The Basic can cope with numeric procedures 
preceded by the statement Broc, and includes 
a Repeat-Until verb for handing loops. 

Many of the Microsoft pitfalls have been 
avoided: BBC Basic will not allow you to use a 
variable that has not been declared, so that 
“finger-trouble” variables are not created and 
set to 0, Instead, the user is alerted, to the fact 
that there is no such variable declared and it 
must, therefore, be a keying error. 

Integer handling has been improved, and 
far more emphasis put on function and deci¬ 
sion handling. There are also Features like in- 
string subscripting which can be powerful for 
text processing. As well as cramming in the 
Microsoft necessities and the Pascal-ish varia¬ 
tions, Acorn has paid attention to the speed of 
the interpreter: “We've put in as much speed 
as possible 11 , says Roger Wilson. “1 did my 
best considering the limitations”. 

Roy Atherton has Criticisms even for the 
parts of BBC Basic which h^ve attempted to 
look like structures: “They are only three- 
quarters of the way there: the If-Then-Else is 
restricted, not global, and not laid out proper- 
ly. The odd thing is that properly made pro¬ 


cedures wouldn’t be difficult to provide in 

Basic”. 

Borg Christensen is even more scathing: 
"In England you have a great tradition for 
good programming, Instead of seeing this, the 
BBC wants you to ape the Americans, in a 
field where they are definitely bad, and where 
you could be very good. That many progams 
have been written in Basic, doesn't matter. 
They are very few compared to the immense 
number which are going to be written in the 
future. In Denmark we have learned that peo¬ 
ple will turn away from Basic if they are given 
something better: simultaneously easier and 
more powerful", 

David John son-Davies of Acorn so ft has 
solid reasons why Comal would not do for the 
BBC machine, apart from the necessity of 
Microsoft compatibility: it is a very large 
language, and not compatible with existing 
Basic. While the recently-released Comal-80 
from Metanic occupies 36K to Acorn Basic's 
1GK, Christensen contends that the early ver¬ 
sions of Comal including Goto, Go sub, 
Return and On Goto, which art all redundant 
statements by Comal standards, only took 12 
percent more space than the Basic interpreter 
— presumably the RC7000s, Bask is said to 
be a subset of Comal much as Microsoft Basic 
is a subset of BBC Basic: you can restrict 
yourself to it if you wish, 

Roger Wilson's objections to Comal are that 
apart from its unacceptable size, it is limited 
in its mathematical functions, and only a 
small subset of Comal statements can be used 
in the interactive command mode. He does 
not like rhe frequent use of semicolons, and he 
points out that ComaE will not do type conver¬ 
sion if an integer becomes a real number, nor 
can the Comal Len — length of string — func¬ 
tion find the length of sub-strings, only string 
variables, both of which he finds strange, 

Roger Wilson and Roy Atherton agreed to 
illustrate their proteges by writing programs 
in BBC Basic and Comal from the same 
specification. It is dangerous to compare the 
abilities of the two languages on the strength 
of one very limited illustration, but to give ex¬ 
amples of how the two languages deal with the 
same problem at least show the difference in 
approach. 

There are features which are fundamental 
to the different styles of the two, like number¬ 
ing and having more than one statement to a 
line, on. which the champions of both 
languages will never agree: structures are the 
main stumbling block. 

“Why not go the whole hog and use 
Pascal"? asks the Acorn faction. “Because 
Comal is simpler”, reply the Comal-Iies, and 
there the two engage in a conflict about what 
is simple and what is not. The arguments will 
probably still be going when BBC Basic has 
established its own niche. 

Meanwhile, it seems fair to give the last 
word to Roger Wilson and Acorn: they have 
all been a little too busy working on the pro¬ 
ject to answer the bad press and criticism they 
have received: “While Comal's structure is 
better than Basic, it cannot compete with 
Basic for straightforward ease of use and small 
size. Perhaps Comal is better than the BBC 
realised, but on the other hand, our Basic is 
far more powerful than people seem to 
think”. ■ 
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TheTI-99/4A 
The Home Computer 



Even if you’re new to computers, you’ll 
be using the TI-99/4A within minutes of plugging it 
into any standard TV set. Because the TI-99/4A is a 
true computer for the home. Immediately accessible 
to the whole family. All for around £299- 

Just snap in one of our w r ide selection of 
Solid State Software* Command Modules, touch a 
few keys, and you’re ready to go, The 40 modules 
can sharpen your children’s maths, reach you to win 
at chess or even help you with household financial 
decisions. And much more besides, In all, over 400 
programs are available. 

Ail enhanced by foil music capability and 
16-colour graphics, 

Another development which sets the 
TT99/4 A apart from the rest, is our optional Solid 
State Speech* Synthesiser. Actually reproducing the 
human voice. With our new Emulator Command 
Module; its vocabulary is unlimited. 

For data input/output you can use an 
ordinary audio cassette recorder. And a foil-size 
professional keyboard makes it easy to use. 


The TI-99/4A comes with TI BASIC built in, 
Ideal for when you want to learn programming- 
and to get you started there’s our “Beginner’s Basic" 
course* free with each machine-yet powerful 
enough for even the most experienced programmer. 

To help you get the most from die TI-99/4A 
you can join the independent users' club. And there’s 
a special magazine (“99’cr”) available through 
dealers, or on subscription. 

So, if you’re looking for a home computer, 
you can’t afford to miss the TI-99/4A for versatility, 
power and value for money. 


jK 16K ram, Expandable to 4$K. 

* 26K ROM including 14K BASIC 

* Command Modules add up to 36K ROM 

* 13.digit floatingpoint. 

* Other languages soon - logo, UCSD PASCAL. TMS 9900 Assembler. 

* Options-Speech Synthesiser, Thermal Printer, RS-232 Peripheral 
Adaptor, Disk Memory System. 


To find your local dealer check the 
list on the left, or for more information 
write to Texas Instruments Ltd., (MS.24), 
Manton Lane, Bedford NK417FA, 


Texas Instruments 

L1MI 



* Trademark* of Texas Instruments. ; 





























































MOUMERX LTD. 

A. J. HARDING CMOUMERX ) 

1 BUCKHURST ROAD, TOWN HALL SQUARE, 

BEXH ILL-ON-SEA, EAST SUSSEX, 

220391 1 223036 TELEX 06736 SOTEX G 


TRS-SO & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plusSOp postage. 


FROM THE PROFESSIONALS 


Word Processing? You need a 

SPELLING CHECKER 


This is art example of a text being checked by 
HEXSPELL* The text scrolls up the screen as it is checked* When 
an error is detected t you have three choices* 

1) REPLACE the incorrect word* The replacement word 
is INSTANTLY RE-CHECKED for correctness, then inserted in the 
text • 

2) The word is correct, leave it as it is* 

3) Leave the word as it is, AND tell HEXSPELL to 
LEARN this word for future reference, with just one keystroke* 

Your document is ready to print as soon as HEXSPELL 
is finished* The word in error e*g* * 

_ 


WORD IN ERROR: nisstake 

C(MINUATI0N J is shown in'context* including continuation 
PRESS: R) REPLACE WORD 5) LEAVE AS IS L) LEARN WORD 


HexspeLL 

zaps those - snoo ky typos 


HEXSPELL shows you the errors right where it finds them, then instantly checks your 
corrections to make sure they ARE correct! When HEXSPELl is finished the corrected 
document is ready for printing. HEXSPELL comes with a 20,000 word list, with room for 8000 
more! Just one keystroke teaches HEXSPELL a new word. You can even clear the memory and 
teach H EXSPELL a complete new language. 

Hexspell Is suitable for the TRS-80 Model I or Video Genie I or i l with 48K and 2 disk Drives 
and was written by Hexagon Systems, Canada. 

Hexspell...£39.00 + V.A.T. - £44.fl5 




TRS-80 SOFTWARE 
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Sinclair ZX81 Personal 
the heart of a system 

that grows whh you 


BASIC manual 

Izv&ry wtth a campr^hengjve, speciaEly- written 

ma n ual - a ca m piete co u rse in BASIC pregraiTi m ing, Frern 
first principles lo complex programs. 


I960 saw a genuine breakthrough - 
the Sinclair ZX80, world's first com¬ 
plete personal computerfor under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981> the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair 2X81 offers even 
more advanced facilities at an even 
lower price, initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library Is growing every day. 

Lower price: higher capability 

With theZXSt, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than theZXSO. 

ft uses the same micro-processor, 
but incorporates a new, more power¬ 
ful 8K BASIC ROM 1 - the'trained 
intelligence 1 of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
o n cassette, for exam pie, and to 
drive the new ZX Printer, 


KH: 

£49.® 


Higher specification, tower price - 
how's it done? 

Quite simply, by design. TheZXSO 
reduced the chips in a working 
computer from 40 orso, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZXSO! 


New, improved specification 

• Z80A micro ^process or - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

• Unique‘one-touch 1 keyword 
entry: theZXSl eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc,) have their 
own single-key entry. 

• Unique syntax-check and report 
codes identify programming errors 
immediately. 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

• Graph-drawing and animated- 
display facilities. 

• Multi-dimensional string and 
numerical arrays. 

• Up to 26 FOR/NEXT loops. 

• Randomise function - useful for 
games as well as serious applications. 

• Cassette LOAD and SAVE with 
named programs. 

• IK-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 

• Able to drive the new Sinclair 
printer. 

• Advanced 4-chip design: micro¬ 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZXSO chips. 


Built: 
£69£ 


Kit or built -it’s up to you! 

You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron., 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com¬ 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 






































I6K-byte RAM 
pack for massive 
add-on memory* 

Designed as a complete module to 
fit your Sinclair ZXSO or 2X81 K the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Useit forfong and complex 
programs or as a personal database. 
Yet it costs as little as haif the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti¬ 
cated ZX Software - the Business & 
Household management systems 
for example. 


sinczlaii— 

ZX8I 

6 King* Parade, Cambridge, Cambs., CB21SN, 
Tel: (0276) 66104*21282, 


now- 
the ZX Printer 
for only £49.- 

Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intrusions. 


How to order your ZX 81 

BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day, 

BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 


At last you can have a hard copy 
of you r program listings - particularly 
useful when writing or editing 
programs. 

And of co urse you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

TheZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with fuff instructions. 


by cheque, postal order, Access, 
Barclaycard or Trustcard. 

EITHER WAY - please allow up to 
28 days for delivery And there’s a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 


To: Sinclair Research Ltd, FREEPOST 7, Cambridge, C321YY, 


Order 


Qty 

item 

Code 

Item price 
£ 

Total 

£ 


SinelairZXSI Personaf Computer fdt(s). Price includes 
ZXB1 BA$JC manual, excludes mains adaptor. 

12 

49.95 



Ready-assembled SinelairZXSI Personal Computers) 
Price includes ZXS1 SASIC manuai and mains adaptor. 

11 

69.95 



Mams Adaptors) (600 mA at 9 V DC nominal unregulated). 

10 

e.95 



16K-BYTE RAM pack. 

IS 

49.95 



Sinclair ZX Printer. 

27 

49,95 



SK BASIC ROM to fit ZX80. 

17 

T9.95 


J 

Rostand Packing, 


1 

2.95 


1 


TOTAL £_ 


I 
[ 

3 Please tick jf yog require a VAT receipt 

'I enclose a cheque/postal order payable to Sinclair Research Ltd, for £ 
j 'Please charge to my Access/Barclaycard/Trustcard account no. 

I 
I 
[ 

I 


* PI ease ael&lBj'ccinrifiletc se appJi cable. 

Name: Mr/Mrs/MiSS I ! 
Address: L. II. 1 ] I _ 


Please print, 

l i i l 


^FREEPOST - no stamp needed, yoc hi 
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How the ZX81 compares with other personal computers 


SYSTEM IDENTIFICATION 

zxai 

zxeo 

ACORN 

ATOM 

APPLE IE 
PLUS 

PET 

2001 

TRS80 
LEVEL i 

TRS eo 

LEVEL II 

ROM 


BK 

4K 

0K 

SK 

14 K 

4K 

12K 

GUIDE PRICE 

D askc unit- me. VAT 

Unit plus 16K RAM H2K RAM) 

£70 

£120 

£100 

£150 

£175 

£285' 

£630 

£630 

£435 

£530 

£290 

£360 

£375 

£375 

COMMANDS 

LIST LOAD. NEW. RUN, SAVE 

• 

• 

* 

• 

• 

a 

• 

STATEMENTS 

PRINT, INPUT, LET, GOTQ r 

GOSUBmETURN. FOR/NEXT 1F/THEN 

• 

* 

• 

• 

* 

• 

• 


STEP 

• 


• 

m 

* 

• 

• 


TAB 

• 



• 

• 

• 

• 

ARITHMETIC 

ABS, RND 

• 

• 

• 

• 

• 

• 

• 

FUNCTIONS 

(NT 

• 



a 

* 

• 

* 

ATN. CO S. E X P, LO G. SG N. StN. S Q R. TAN 

• 



• 

* 


• 


ARCSkM. ARCOS 

• 







STRING 

CHRS 

• 

• 


• 

* 


• 

FUNCTIONS 

LEN 

• 


* 

» 

• 


m 

ASQCODEJ.STR&VAL IMKEYg 

• 




• 


m 

NUMBERS 

FLOATING PT±10-^ 

• 



• 

• 

• 

m 

INTEGERS 


• 

• 

• 

• 


m 

NUMERIC 

A-Z 



• 



• 

_ 

VARIABLES 

AA-Zd 




• 

a 


* 

An-Zn, n—any alphanumeric string 

• 

• 





_ 

STRING 

AS & R$ 






♦ 


VARIABLES 

AStoZS 

• 

• 

• 





AnS toZnS n=any alphanumeric character 




• 

• 


• 

NUMERIC 

SINGLE DIMENSIONAL 


• 

• 



• 


ARRAYS 

MULTIDIMENSIONAL 

a 



♦ 

• 


• 

DISPLAY 

ROWS 

24 

24 

16 

24 

25 

16 

16 

COLUMNS 

32 

32 

32 

40 

40 

64 

64 


LOW RES GRAPHICS (<7000 pixels) 

• 

• 

• 

• 

• 

* 

• 


HI RES GRAPHICS (>40000 pixels} 



* 

• 




SPECIAL 

USR (CALL. LINK) 

• 

• 

• 

* 

a 


• 

FEATURES 

PEEK. POKE (OREQUIV) 

a 

• 

• 

* 

m 


• 


Sinclair software 
on cassette. 



The unprecedented popularity of the 
ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users, 

Sinclair has undertaken to 
publish the most elegant of these on 
pre-recorded cassettes. Each pro¬ 
gram is carefully vetted for interest 
and quality, and then grouped with 
others to form single-subject 
cassettes. 

Software currently available 
includes games, junior education, 
and business/household manage¬ 
ment systems. You’ll receive a 
Sinclair ZX Software catalogue with 
yourZX81 - or see our separate 
advertisement in this magazine. 


The ultimate course 
in ZX8V BASIC 
programming. 



Some people prefer to learn their 
programming from books. For them, 
theZXSI BASIC manual is ideal.. 

But many have expressed a 
preference to learn on the machine, 
through the machine. Hence the 
new cassette-based ZX81 Learning 
Lab. 

The package comprises a 160- 
page manual and Scassettes. 20 
programs, each demonstrating a 
particular aspect ofZXSI program¬ 
ming, are spread over 6 of the 
cassettes. The other two are blank 
practice cassettes. 

Full details with yourSinclairZXSt 



If you own n 
Sinclair ZX80 


The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-rn replacement 
chip, (Complete with new keyboard 
template and operating manual.) 

With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on 
yourZXSO - including the ability to 
drive the Sinclair ZX Printer. 



ZX8I 

6 Kings Parade, Cambridge, Cambs., CB2 f SN. 
Tel: (0276) SSI04 & 21282, 
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The success of Sinclair's 
ZX-80 and ZX-81 has led to 
the publication of an 
astonishing number of books, 
Martyn Thomas helps you 
pick your way through the ZX 
library with his comparison of 
15 of the main titles, 


There are a number of things you should 
have dear about yourself, and about your 
computer* before you cry to pick the books 
which will be of most help and interest. 

Some books were written for the ZX-80 and 
appeared before the ZX-81 was widely 
available. Some of the ZX-81 books deal in 
detail with the facilities of the new 8K ROM 
for the ZX-80* some are rather more sketchy 
— depending we suspect on which computers 
the authors had available. Some books assume 
you have the memory extension packs: the 
better games in particular all require more 
than the basic IK systems, 

Then there are your own skills and am hi* 
tions. Are you looking for a book of programs, 
so that you can play with your computer and 
impress the neighbours without learning a 
line of Basic? Or, at che^other extreme., do you 
want to learn in detail how the monitor works 
so that you can include calls to useful ROM 
routines in your ow r n machine-code programs? 

First, let us examine the Sinclair manuals. 
The ZX-80 was supplied with a rather poor 
manual, which contained a description of how 
to set up the computer, a brief introduction to 
each of the Basic statements, and little else. 
There was a section describing the action of 
the Basic interpreter and the organisation of 
the systems variables* but it required con¬ 
siderable previous experience to interpret 



usefully although it was invaluable to ex¬ 
perienced programmers, The ZX-80 manual 
wns badly bound, too, and tended to fall apart 
if used often. 

By comparison the ZX-81 manual is very 
good. It is spirally bound, far more robust and 
more substantial. The extra space is used for a 
much fuller explanation of the Basic com¬ 
mands and for an introduction to machine- 
code programming using USR. However* no 
attempt is made to explain what the machine 
instructions actually do, 

ZX-81 Basic is, of course, a larger language 
than ZX-80 Basic* so this, too, accounts for 
some of the extra pages. The ZX-80 manual 
was rather limited as an introduction to pro¬ 
gramming for a complete beginner, so many 
of the books which were published for the 
ZX-80 users contained some e^tm programm¬ 
ing instructions. 


ZX BOOKS 


The ZX-81 manual, however* provides 
enough explanation and exercises to enable 
most users to learn to program after a fashion* 
by following this text alone. We recommend 
that you become thoroughly familiar with the 
Sinclair manual for your ZX-80 or ZX-81 
before you rush out to buy another book. 
There is a great deal of valuable information 


to be learned from both. Do not take all the 
ZX-81 exercises seriously, however — par¬ 
ticularly not exercise 4 on page 111. 

For the rest of this review, we shall presume 
that you have digested your Sinclair manual 
and you are still not satisfied. Whai other 
books are available* what do they contain* and 
how useful will they be to you? 

Four of the books we reviewed arc really 
useful only to owners of original ZX-SOs with 
the 4K integer Basic ROM. The First* the 
ZX-80 pocket-book* is a helpiul handbook writ¬ 
ten at a basic level, The author* Trevor Toms, 
sets out to build on the knowledge you will 
have gained from reading the Sinclair manual 
and shows you how to write better and more 
successful programs by planning ahead and by 
adopting various tricks of style. 

It also contains 12 reasonably good games* 
showing how much and how little can be 
squeezed into the IK RAM of the un expand¬ 
ed ZX-80. The de luxe versions of some 
games, for larger RAM sizes, should en¬ 
courage RAM sales. 

The ZX-80 pocket-book explains how 
machine code can be loaded into ZX-80 
RAM and executed* but it does not provide 
any tuition in machine-code programming, so 
the reader seeking that knowledge must turn 
elsewhere. Overall, this can be seen as the 
book which turns the Sinclair ZX-80 manual 
into the book it should have been. 

The second book, Hints and tips for the 
ZX-80, contains precisely what its title sug¬ 
gests* a collection of useful tricks for making 
programming easier and programs shorter and 
faster. It is clearly the result of a great deal of 
thought, insight and experimentation with the 
ZX-80, and represents a very inexpensive way 
of acquiring the benefits of months of pro¬ 
gramming experience. 

This book is privately printed* from a nor- | 
mal typewriter script, and is only 48 pages 
long. It is* however, most informative* 
though, and mostly accurate — although the 
listing on the last page contains a Gosub to a 
line which has to be retrieved from a program 
listing two pages earlier. 


The useful routine listings include a re¬ 
number routine and an active display. Unfor¬ 
tunately, the description of each routine con¬ 
centrates only on essentials* so an opportunity 
of teaching more general programming 
techniques by example is missed. 

The third of these ZX-80 books is the ZX-80 
Magic Book. It is an odd collection of simple 
games and more unusual and advanced 
routines* interspersed with discussion on 
topics such as plotting graphs, and random 
numbers. There are interesting articles on im¬ 
proving the television display with the help of 
a sotdering iron and adding extra memory and 
input-output. 

Among the other games is an unconven¬ 
tional routine which allows you to generate 
music and record it on tape through the 
cassette interface. No ocher book offers this* 
and although a$ presented che routine allows 
you to generate only pre-corn posed programs* 
it would be possible to modify it eo allow 
keyboard entry. So if you see yourself as the 
next Stockhausen* perhaps this book is for 
you. 

The last book in this section is very special 
and most highly recommended. Ian Logan's 
ZX-80 Monitor Listing lists the 4K monitor of 
the ZX-80 in hexadecimal and in Z-80 
machine instructions* divides it into sections 
of functions and offers a brief description for 
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each, Tc is hard to understand why Sinclair 
does not make this book and a ZX-81 
equivalent freely available, 

A good understanding of the way in which 
the ROM achieves its miracles, and par¬ 
ticularly of how calls to ROM routines can be 
incorporated in programs, greatly increases 
the power of the computer and the scope of 
programs which can be written for it. 

The books in this section are essentially 
books for the 4K ROM ZX-80 although they 
have been updated with seme details of the 
8 K ROM, The first* Learning Basic mth your 
Sinclair ZX-80[ is the only book in this review 
from a mainstream book publisher, Newnes 
Technical books, an imprint of Butter worths* 
better known as publishers of the AH England 
Law Reports. This shows clearly in the ex¬ 
cellent quality of type and binding* 
photographs and line diagrams. 

The text is* indeed;, a tutorial text in Basic 
using the ZX-80. It is very gentle, very easy* 
and will be found most suitable for anyone 
who is finding the Sinclair manual rather hard 

(continued of next page! 
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(continued from previous page; 
eo understand. The author, Robin Norman* 
includes 14 programs. They are mostly 
games, but they serve well as examples oi pro¬ 
gramming techniques and the documentation 
for each one is particularly good. 

This book is strongly recommended for 
complete beginners? and will be found 
valuable even for new ZX-81 owners, A single’ 
page appendix describes the ZX-80 8K ROM 
thus justifying .the book's inclusion in this sec¬ 
tion. 

Our second ZX-80/ZX-81 book is the se- 
cond edition of the ZX-SO companion, from 
the excellent Linsac team of Bob Maunder, 
Terry Trotter and Ian Logan. This is a superb 
introductory book for 2X-8Q users who want 
to become serious programmers, especially if 
they have an interest in machine-code 
programming, 

There is considerable explanation of the 
basic theory of computers, a good summary of 
ZX-80 Basic, interspersed with detailed ex- 
planations clearly marked as intended for ad¬ 
vanced users, A good description of the 4K 
monitor offers examples of how the monitor 
subroutines can be called usefully from Basic 
programs. Combined with Ian Logan's full 
monitor listing described, this really is the key 
to the fullest possible use of a 4K-ROM 
ZX-SO. 

The last chapter contains seven games from 
the Linsac catalogue, A four-page appendix 
describes the 8K ROM, including a sample 
program to illustrate the moving display, 
Making the most of your ZX-SO is the last of 
our ZX-80 books which make passing referees 
to the 8K ROM. Written by Tim Hartnell of 
the National ZX-30 and ZX-81 users' club, 
this book aims to remove the feelings you 
may have developed that the ZX-80 is a rather 
limited computer and less impressive than 
you had hoped. 

It achieves this by means of more than 60 
programs, each interesting in itself, and each 
introducing a new feature of the ZX-80, In 
this way, the reader learns new features of 
ZX-SO ' Basic painlessly. The idea is 
reasonable, in practice, things do not work out 
quite so well. 

The games do not use the full power of the 
ZX-80 and are limited — they are all games, 
despite claims made in the section The 
ZX-80 as teacher”, The documentation of 
each program is less useful than it could be — 
fewer programs, better described, would be an 
improved formula — and the style of many 
games is rather juvenile. 

Now let us turn to ZX-81 books which are 
also suitable for 8K-ROM ZX-SQs, The six 
books in this section are mostly updated or 


CONCLUSIONS 

B The ZX-01 is a better machine than 
the SK-ROM ZX-80 by a great amount 
— all the authors seem agreed about 
this, 

■ You really need the 16K RAM pack 
for the ZX-81 if you plan to do any 
serious programming; IK of RAM is 
simply not enough, 

B Suprisingly, none of the books 
reviewed could be described as bad -- 
unlike many books on other micro- 


upgraded versions of books reviewed earlier. 
Tim Hartnell takes the prise for the most pro¬ 
lific author, the first three of the six books are 
written partly or wholly by him. 

The first is Getting acquainted with your 
ZX-S1 and nm-ROM ZX-80 and contains 75 
programs including a reasonable program to 
play draughts. As might be expected, the 
greatest changes in the style of programs writ¬ 
ten for the ZX-80 is that far better use is made 
of the display, The basic 1K-RAM ZX-81 is 
even more limited in capacity than the 1K- 
RAM ZX-80, so all interesting games rely on 
the availability of more memory. 

50 rip-roaring games for the ZX-80 and 
ZX-81 has been included in this section as an 
honour even though the programs are written 
for the old-ROM ZX-80 since instructions are 
given for converting them to the ZX-81 or 
new ROM. 

The programs really are most impressive, 
compressing more into IK of old-ROM 
ZX-80 RAM than I would have thought possi¬ 
ble. There is even a IK version of draughts 
and a program to generate music. Strongly 
recommended as an alternative to selling your 
ZX-80 if you think you have outgrown it and 
need a ZX-81, Recommended, too, to ZX-81 
owners: the exercise of converting the pro¬ 
grams will be instructive, and the results will 
be well worthwhile. You will really need the 
16K RAM pack or extra 1-3K on the SK- 

ROM ZX-80, though. 

ZX-81 or ZX-80 to its limits 

follows the earlier Tim Hartnell and Trevor 
Sharpies formula of teaching by example, 
painlessly, while you are playing interesting 
games, Assuming you have some knowledge 
of Basic, you should have little trouble mak¬ 
ing these games work on your computer, 
although we feel the authors have been lazy in 
not annotating each program clearly with the 
ROM and minimal RAM requirements. 

The ZX-81 pocket-book is Trevor Toms' up¬ 
date of his ZX-80 book completely written for 
the SK-ROM ZX-30 and ZX-81. It is an ex¬ 
cellent companion, again building on the 
knowledge of Basic you will have gained from 
the Sinclair manual, and benefiting greatly 
from the additional power the 8K-ROM 
machines have. 

Whereas the ZX-80 pocket-book was rather 
fundamental and simple, the ZX-81 pocket- 
book contains a great deal of valuable hints, 
tips, experience and program fragments while 
remaining easy to read. The last chapter o: 
this book contains guidelines for writing a 
ZX-81 version of Adventure - justifiably the 
best-known and most popular computer game. 
There is even a complete version of Adven¬ 
ture for those fortunate enough to have the 


computers. You will find each pro¬ 
vides a satisfactory amount of enjoy’ 
ment and information. 

fl However, the Tim Hartnell series 
seems aimed at the games-player 
whereas the Linsac books are far 
away the best for serious 
programmers. 

B Do not overlook Hints and Tips books 
— both are good value and quite 
fascinating. 


16K RAM pack. This book is strongly 
recommended, 

Hints and tips for the ZX-81 is again an up¬ 
dated and re-written version of an earlier 
ZX-30 bonk. The author, Andrew Herson, 
ha$ concentrated on techniques For making 
maximum use of ihe basic 1K-RAM ZX-81, 
so all the programs given run on this unex¬ 
panded machine. In addition? the section on 
machine-code programming has been expand¬ 
ed :o 27 pages, containing a description of the 
Z-8Q architecture, the instruction set, and 
how to write machine-code routines. 

The final book is the latest from Linsac, the 
ZX-81 0 -' "ns-an'.^n written by Bob Maunder. 
This .m excellent introduction to the ad¬ 
vanced features of the ZX-81, well up to the 
standard cf their earner bonks. 

Chapter four provides the very first listing 
of the SK-ROM monitor, with useful routine 
enirv remt- and descriptions. Once again, 
Linsac has produced the book for the serious 
end of the market - the programmer rather 
Shan the rime player. 


THE BOOKS 

The ZX-80 pocket-book, by Trevor Toms. 
Available from Phipps Associates, 3 Downs 
Avenue. Eosc"". Surrey KT18 5HQ, 
03727-2 + 2i5 

50 up- ■ ; -- . jemes for the ZX-80 end 
ZX-3 ■ ez:er"cv Je« c Weinrich. Available 
from Data&ase Ccmsu mney. 105 Faiitiolms 
Avenue. Gidea Park. Romford £4.95. 

Stretching your ZX-81 or ZX&0 to its limits, 
by Trevor s ■ i es and Tim Hartnell. Available 
from Com Du'S' cat Gris. Unit 3 r 33 

W qo d t - c " l - ~ r 3 .; — i"" 0 * 0 M i d d I e s-e x , 
TW1 5 2R ? £.6 -5 

Hints and tips far tne ZX-80 By A D Hew son 
and J S Hesc- Avattab s from Hewson Con¬ 
sultants. 7 Gra-a-e C cse ^ewPury, Oxford¬ 
shire OX"" - - z. r, £^es t.3.30 including 
postage 

Lean- -p £es c m vour Sinclair ZX-80 by 
Robin Mom v v- .-. - :-s V croeomputer Books 
iButter ,vi ,n t - ;. -7' '53 pages. ISBN 0 400 

011D17 „ l( . 

Toe ZX-SC -■ Book. Available from 

Timed ata Limited 57 S w alio w d a I e . Basildon. 
Essex S3-5 5=7 pages. £4,75 including 


postage 

G&tT i nQ t r j .... 3 ^? £? L>v^f h your ZX-30 
new-RQM ZX 80. by Tim HartnelL Published 
by DatacssT -: ~s~ tarcy, 105 Fairholme 
Avsnue Gees Pa-s Romford. 120 pages, 
ISBN 0907=63 0' 5 

The ZX-80 cc~D 2 "-on, second edibon, by 
Bqo Maond-e’ ^ r ci;s r and Ian Logan, 

Published _~sac, 68 Barker Road, Mid¬ 
dlesbrough TS5 5ES. 128 pages. £7.95 but 

currently exit df print, 

7>re ZX-80 monitor fisting 14K version) by 
Isn Logar =Lo shed Dy Linsac, 6S Barker 
Road. V oc asorcugn TS5 5ES r 30 pages, 
£5.95. 

The ZX.-8‘ companion, by Bob Maunder. 
Published dy Llnssc. 68 Barker Road. Mid- 
dlesb r ough T S5 5 -£ 131 pages, £7.95 including 


postace. 

Me* ng the ™ost of your ZX-80, by Tim 
Hartn^ Pub s-sb by Computer Publications, 
Unit 3. 33 7. cod thorps Road, Ashford. Mid¬ 
dlesex. TV, 15 2PP. 108 pages. ISB^ 0 
907442 GO 5 

ZX-81 Base programming, by Steyen 


supplied w th ZX-81 computers, 

Hints and tips for the ZX-81, by Andrew □ 
Hewson. available from Hewson Consultants. 
7 Grab a me Cose, Blewbury, Oxfordshire 
0X11 9QE r £4.25 including postage, 

77re ZX-81 pocket-book, by Trevor Toms, 
Published by Phipps Associates, 3 Downs 
Avenue, Epsom, Surrey KT18 5HG, 1^ 
pages. 
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Acorn Atom software on cassette 
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OLD FAVOURITES 

LABYRINTH 12K r BASIC, Gr.2A r sound, FP - High resolution 
3D colour graph ics! £6.95 

BACKGAMMON 7K, BASIC - Challenge your Atom to a game 

- can you beat it? £7.00 

★ PLEASE NOTE - 50% of the takings from BACKGAMMON 
will be donated to LEUKAEMIA research & treatment, so please 
help. 

LAST RUN 7K, BASIC, sound — A compulsive game requiring 
last reactions and good nerves! £3 00 

RHINO & WIGGLE 1DK r BASIC, sound, FP - Two highly 
entertaining games for the price of one £5.00 

STATISTICS 12K, BASIC, FP — A set of 4 programs covering 
mean, variance, Standard intervals, Student's t-Test iPaired & 
unpaired samples), Chi squared test. Linear regression analysis 

— complets paokage with doeumentatipn, price £20,00 
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NEW RELEASES 

INVADERS 12K r m/c, Gr.4, sound — The original and best 
verson E8.CXD 

PINBALL 6K, m/c„ G:.2, sound -- Packed with features, 1 or 2 
players £4.50 

STAR TREK 12K, BASIC & m/c, sound, FP - Fantastic real¬ 
time version £5.00 

BREAKOUT 4K, m/c, Gr.1, sound — This will keep you 
f nj strated to r hou rs E £4.00 

FRUIT MACHINE SK, BASIC & rn/c, Gr.2, sound - Spinning 

reels, hold, nudge etc. £4.00 

DISASSEMBLER 4K, BASIC - Invaluable machine code 
aid £4.00 

UFO BOMBER 7K, BASIC, sound — entertaining space game 
with great sound effects £4.00 

LUNAR LANDER 12K, BASIC ft m/c, Gr.4 - Gets harder as 
you get better — fantastic graphics £5.50 

GOLF 6K, BASIC. FP - The only thing missing is the 19th 

hole! £5.00 


W—ATfllUl 11 Bi-monthly magazine written exclusively for Atom users containing high-quality, TESTED 

1 " 1 programs, features etc, ANNUAL SUBSCRIPTION (6 issues) ONLY £3.95 incusve. 

All figures refer to TOTAL memory required, ALL OUR PRICES ARE INCLUSIVE! 
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ZXAS 

MACHINE CODE 
ASSEMBLER 

Now you can you can use the full power of the 280 
microprocessor without having to laboriously POKE in 
instruction codes This full specification Z8Q assembler 
assembles ail the standard Z>iog mnemonics, which ere 
simply written into REM statements I mo re than one pe? 
line is allowed I within your BASIC program. When 
assort bled, the assembly list ngs, together with 
assembled codes and addresses, are displayed on the 
screen. The assembled coda is executed by USR. The 
program occupies 5K, and is situated at the top of the 
memory, and is protected from overwriting. This means 
that ZXAS may be used in conjunction with ZXDB isee 
oaiow), providing an extremely powerful machine coce 
System normally only found on very expensive com¬ 
puters. 

The program is-available tor both theZXSl and 9K ROM 
2X80, and in both cases, the 1SK RAM peer, is required. 
Despite the exceptionally low price, ZXAS is a FULL 
SPECIFICATION! assembler, ard ise must for ail serious 
ZX users. Full document at :on on how to use the pro¬ 
gram l including a list of the mnemonics) ss Sup piped 
PRICE STILL ONLY £3,35 

NEW ZXDB 

The perfect complement 10 the ZXAS assembler. ZXDB 
s a complete combined machine code disassembler and 
debugging program. Like ZXAS, l is itself written in 
machine code for compactness, and may be used in 
conjunction with ZXAS. still leaving eborn 9K of 
memory fpr your own program. 

Apart from the DISASSEMBLER, the program has 
features including SINGLE STEP. BLOCK SEARCH, 
TRANSFER and FILL, HEX LOADER. REGISTER 
DISPLAY and more, all of which are executed by simple 
one key commands from ihe keyboard. AH in ail, an ex¬ 
tremely powerful programming aid, welt worth the 
money for the disassembler alone! 

PRICE ONLY £6,96 




BREAKOUT 

damn rats 0 This cassette contains two programs ZX&REAKQUT 

mgi njFB Wa H grp Js? &S& B and ZXB RIK T HP.... toth or v'vr,Ch lit n;c the ...rexanq- 
BBBI m vtBBflBEi ^ ed ZXBI, and are based on ihe popular arcade game. 

Fast moving grapics, highly entertaining. 

BOTH GAMES- FOR ONLY £4.50 

software * multifile * 

__ _ M.M. An 5| r az,n 9lY versatile multi-purpose riling system for 

ref #£k the 1 7X81. The p rog ram is men u driven, and f i les are 

VI I W user-definable. Both string &■ numerical files ere catered 

tor. Crests, delete, replace, search commands, 
ton Ip roof file security, printer output & many more 
" " ' features. Comes in cassetie r complete with 3 data 

PROGRAM PACK 1 cassettes fpr Lie storage, and comprehensive documem 

<Sor IK ZXS1 £ BK ROM ZX90> leUon describing a host of applications tor both 

8 comcacr and entertaining programs Ipr unexpended! business Et personal use. 

ZXSt, including DIGICLOCK, ' CATCH, GOBBLER, 

REACTION TEST, SKETCHPAD ALL THIS FOR ONLY El7.50 Inclusive 

Fantastic value at £3 60 ' ” 

* ALL PRICES INCLUDE VAT & POSTAGE 

PROGRAM PACK 2 * delivery normally within 14 days 

IforlSKZXBIf 

Four programs for the expanded Zx&l - OXO (ag-amst -ROSS CHEQUES/P.O.s AND MAKE THEM 
the ZXBI I, PONTOON legalist the ZX&1), FRUIT PAYABLE TO "BUG-BYTE'. 

MACHINE I with hold & nudge), and BIO-RHYTHMS. 

ONLY E3.50 ' MAIL ORDER ONLY 

PROGRAM PACK 3 ^ —— — — — — 

(for IK ZX£l & m ROM ZXBCI 

Three amazingly compact machine code programs with ■ _ A „ _ nMnn , u 

fast moving graphics; ASTROPILOT, AUTOMATIC I PLEAbE bUrHLY: 

GRAPHIC GENERATOR and HQADRACE 

PRICE ONLY £4.50 ■ NAME:.. 

PROGRAM PACK 4 ADDRESS:.. 

(for 16K ZXSt & SK ROM ZXflOi 

To highly entertaining and addictive games, for the ex- | yc/1-1/81 

oanded ZXS1, written in machine code (so they're fast) I. ' ". 

- ASTEROID BELT and SURROUND. 'tOTAI 

ONLY £4.50 l 


98-100 THE ALBANY, 
OLD HALL ST,, 
LIVERPOOL L3 9EP 
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AN INTERPRETER FOR THE 



the binary machine code which will achieve 


Beginning with an explanation 
of the principles used to 
translate high-level languages 
into machine code, John 
Dawson continues his series 
by outlining the structure of a 
control-orientated interpreter, 

In t the series bo far, we have looked at the 
general principles of dosed- loop feedback 
systems and the similarities- between control 
systems in biological and computer 
applications. 

In the first article, E showed how a radio 
transmitter could be used to send one form of 
control information from a computer to a , 
remote device. In the second article, I 
presented some ideas for interfacing the signal 
from a radio-control receiver to a hefty DC 
motor. 

I used a common-or-garden car windscreen 
wiper motor and a comparatively simple 
electronic circuit to show how an effect — 
regulating the speed of a DC motor — can be 
achieved with the minimum cost and time 
spent in construction. 

The extent to which you may wish to go 
beyond the ideas in the article to a finished, 
definitively-engineered product is entirely up 
to you — there are many reference works on 
control electronics which will help you to 
improve, say, the pulse-width modulation 
circuit. You might, for example, include feed¬ 
back control of the motor speed eo make it 
independent of the load on the motor, 

Exhausted by analogue electronics and 
metalwork, this month we shall examine the 
foundations of a control-orientated interpreter 
for the Microtan. I shall indicate which 
sections of the machine code are specific to the 
Micro tan so that those with access to other 
machines with 651)2 CPUs may modify the 
code accordingly, 

Some form of go-between is required to 
cross the no man's land between the language 
of humans and the internal machine-code 
instructions obeyed by a computer. People 
recognise and understand the relationships 
between numerals, characters and symbols; 
the internal store of the computer, the various 
electronic circuits and logic elements are able 
to respond only to binary patterns of on or otT 
electrical impulses. 

The binary machine-code ins true lions used 
by a computer are known generally as object 
code, while a series of instructions written in a 
high-level language is known as source code. 

The purpose of every language other than 
machine code is to create a bridge between 
instructions we can write and recognise and 


the desired effect. A program written in Basic 
will calculate results through a series of 
machine-code instructions which are invisible 
or transparent to the user. 

There is a hierachy of computer languages 
ranging from fundament a] machine code, in 
which each instruction entered by the operator 
produces one instruction to be executed by the 
computer, to high-level languages where a 
spoken command may initiate sustained 
computing activity. 

For example, reports from the States already 
suggest that intelligent microwave ovens are a 
distinct possibility. The oven would contain a 
program to allow it to respond to the instruc¬ 
tion sequence: 

"Cook the pork casserole for TO minutes or until 
the thermometer probe has reached 110 
degrees for three minutes. Tell me when it's 
done fm in the sitting room 1 ', 

“Cook” is a reserved word in this instruction 
sequence and “pork casserole” a variable, 
“thermometer probe” is an input device and 
the alert at the end of the process is to be 
routed to an output device in the sitting room. 

There are many high-level computer 
languages and it is possible to debate endlessly 
and fruitlessly which is the best language. 
There is no best computer language — 
computers exist to solve problems and a 
computer language is purposeless until put to 
some task. Certain languages are more success¬ 
ful for some applications than others. 


Cobolj or COmmon Business-Orientated 
Language, was designed for general 
commercial use, originally under the 
sponsorship of the U.S, Department of 
Defense. Program steps in CoboJ are specified 
by means of instructions expressed in stylised 
English statements which can be recognised 
by the compiler and translated into a sequence 
of machine-code instructions. 

The program statements consist of reserved 
words which have a special significance, 
enabling the compiler to generate the 
appropriate machine instructions for the 
particular operation required, and identifying 
labels used by the programmer ro refer to units 
of data. For example, the Cobol statement: 

Add London-weighting To Salary 
uses the reserved words “Add” and “To” to 
generate the machine coding which will 
perform an addition in which a quantity, 
London weighting, is added to another 
quantity, Salary. 

Specialised, high-level Languages have been 
written for many purposes such as engineering 
design tasks, medical information storage and 
retrieval, the control of British Telecom’s new 
automatic teiephone exchanges, and scientific 
and industrial control applications. 

High-level languages fall into two groups; 
interpreters and compilers. Some languages 
may be available in both forms, I have used 
the word “compiler” already and there is an 
important distinction between tire two types of 
high-level languages. 

The way in which an interpreter works b 
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6502 CPU 


BY JOHN DAWSON 


illustrated later in this article; in contrast,, a 
compiler works through the source code and 
generates a complete set of machine-code 
instructions before the program is executed. 
The high-]eve), source program can be erased 
from the computer memory before the 
program is run. 

Compiled programs execute faster than 
interpreted ones because the computer does 
not have to keep referring to the high-level 
source code to discover which trick it is 
expected to perform next. Interpreted 
programs* on the other hand* are generally 
easier to correct and edit 

These sweeping genera I bat ions overlook the 
fact that you could spend most of a three-year 
university course examining the nuances of 
various computer languages. Nevertheless, 
Om definitions contain the kernel of the 
difference between interpreters and compilers. 

Figure 1 is an outline illustration of the 
minimum elements necessary for a high-level 
interpreter, The following functions 
constitute the core of any interpreter: 

V The programmer must be able to write a new 
set of instructions into the computer to 
create a source code for a particular 
applications. 

■ The interpreter must have a facility for 
running the program, directing the computer 
into sequences of machine-code operations 
by sequentially examining one source-code 
instruction after another. 

■ For anything but the most trivial work, an 
interpreter must be a hie to offer facilities for 
permanently storing a source-code program 
on tape or disc. Having stored the prog ram, it 
must be able to retrieve it and load the 
program from cassette tape or disc back into 
the computer. 

■ Most programs require editing either to 
correct faults or to extend the program's 
application, and a minimum set of commands 
for modifying the source code is set out in 
the edit-command table of figure 1 The 
interpreter should be capable of Deleting or 
Inserting material in the source-code 
program; of Appending new material to an 
existing program; of moving a cursor to 
different parts of the program so that one of 
the previous operations may be carried out. 
One further function is required — a 
command to Quit editing the stored program, 
returning control to the main command loop. 

Figure 2 illustrates the operation of a high- 
level interpreter. Imagine that the oval path in 
the diagram is a race track. Each of the source- 
code instructions, starting at the beginning of 
the program* is picked out of the computer 
memory and taken round the looped track like 
a baton carried by a runner. 

If the instruction matches one of the 
instructions or reserved words in the 
machine’s repertoire* a sequence of machine- 


code operations achieves the effect specified by 
the high-level instruction. Program control m 
the computer then returns to pick up the next 
source-code instruction. 

If there is no match between the instruction 
picked from memory and any-one of the list of 
reserved words in the computer’s interpreter, 
then point E has been reached and it is likely 
that an error message will be printed* typically 
SYNTAX ERROR 

There ore several subroutines which will be 
used time and again by different parts of any 
interpreter. Many of these subroutines move 
data into the machine from the user and 
display information in an orderly fashion on 
the VDU. 

As far as possible* the subroutines I shall use 
in this series are relocatable — which means 
that the machine-code instructions can be 
typed in at any place in RAM. I shall also try 
to ensure that the subroutines leave the 6502 
registers in the same state at the end as they 
were in at the beginning of the routine. 

Building a program by writing modules 
which can be used anywhere without 
upsetting any adjacent operations will save 
hours of frustration when you are completing 
a major* multi-kilobyte exercise. This modular 
approach is just as valid in Basic as it is in 
machine-code programming. 

List 1 is a simple set of machine-code 
instructions for a Microtan to dear any 
information from the screen, leaving it filled 
with blank spaces. 

The Microtan computer uses a memory- 
mapped VDU w r hich is stored in RAM 
Figure 2. The operation of a high-level interpreter. 


locations from 200 Hex to 3FF Hex. Two of 
the 6502 registers — the accumulator and 
index X — are used by the subroutine and 
these are saved on the stack by the instructions 
in line 500, 501* >02. 

The accumulator is then loaded with the 
ASCII code for a space and register X with the 
value 00 Hex. The space code 20 Hex is stored 
at the memory location pointed to by adding X 
to 200 (507) and then to the location pointed to 
by 300 + X (50A). 

The next instruction decrements X to FF 
Ilex on the first time round the loop and then 
branches if X is not equal to zero to 507 (50E), 
The value of A* which h unchanged* is stored 
at the location pointed to by adding 200 to the 
new value of X — FF Ilex — which equals 
2FF Hex. 

The process is continued until X equals zero 
when the branch instruction is not carried out 
and the program continues to restore the index 
register X and the accumulator to their 
original values in instructions 511 to 513. The 
RTS instruction in 514 directs- ihe computer 
to return from the subroutine to the place in 
the main program from which it was called 
Originally. 

1 have covered this tiny subroutine in detail 
because it performs a useful function in a 
larger program while being the simplest 
possible example of a repetitive operation 
involving a decision by the machine as to 
whether or not a condition is satisfied. 

In figure i the top of the diagram illustrat¬ 
ing the general structure of an interpreter 

(continued on next pogo) 
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If SUN more than X Hours then open Ventilator 
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shows the entry point to [he command table 
labelled "Start”, The first task an interpreter 
should perform is to clear the screen and then 
display a message to tell che user that control 
has been passed from the system monitor to 
the high-level language and that the 
interpreter program is running. 

After removing any previous information 
from the screen, the interpreter could then call 
up the subroutine set out in figure 3 which will 
display a message at the top of the Microtan 
screen. 

A flowchart for the operations is set out next 
to the listing in Figure 3. With the aid of the 
Microtan manual, you should be able to trace 
through the machine-code instructions, 
working out the purpose of each and its 
relationship to the whole. 

The address of the line on the screen along 
which the cursor is located is stored in the zero- 
page locations OA Hex and OB Hex and the 
position of the cursor along that line is stored 
in zero-page location 03 Hex. The monitor 
subroutine at FE75 Hex loads a character into 
the .next sequential position along the VDU 
line from the CPU register A. 

The message to be displayed on the screen is 
stored in memory locations pointed to by 
locations 48 and 49 Hex plu$ the contents of 
index register Y. For example, the first 
message put on the screen, is stored at 0F00 
Hex and locations 4£ and 49 contain 00 Hex 
and OF Hex — remember that the low-order 
byte is stored first. 

If Y contains 00 Hex when the subroutine is 
entered, that message wilt be displayed byte by 
byte until a null value — 00 Hex — is 
encountered. The second message in the 
program from which this is taken is stored at 
0F20 Hex and Y must be loaded with 20 Hex 
before the SR is called. 

List 2 is a subroutine to clear a section of 
memory from 1010 Hex to 2000 Hex. You can 
use it to set a part of the computer RAM to a 
known state before a new program or text is 
written into it. 

List 3 is the start of a word-processing 
program called Asimov I am writing at 
present. Interpreters need editors, and there 
are marked similarities between word- 
processing programs and the more primitive 
text editors used to alter program lines and 
insert new instructions. You can tell that the 
program is still in. an experimental phase from 
the untidy way in which reference values are 
loaded into zero-page locations. 

However, two of the subroutines I have 
mentioned are called in the first few lines and 
the program continues to fetch a character 
from the Microtan keyboard, QD33, and then 
seeks for a match between che character and a 
number of stored command letters. If a match 
is found, the program jumps to one of the 
functions set out in the command, table of 
figure I, if not, the program is re-started. 

Finally, you may find the chart illustrated in 
figure 4 useful for keeping track of zero-page 
locations when developing your own special- 
purpose interpreter or any other low-level 
program. The best book 1 have found on 6502 
assembler programming is the extraordinarily 
lucid, well-written 6502 Software Design by- 
Leo Scanlon. 
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Figure 3. Subroutine to display a message on screen. 
Figure 4. Chart for zero-page foca dans, 
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Listing 7. 
0500 48 
0501 8A 
050? 48 
0503 A520 
@505 A2S0 
0507 9D0002 
050R 9H0003 
050H CR 
050E P0F7 
0510 Efl 
0511 68 
0512 flfl 
0513 £8 
0514 £0 

Listing 2. 
0£7@ 48 
&671 8ft 
0672 48 
0873 98 
0674 43 
0675 fl?10 
0677 854£ 
0679 R910 
0S7B S-54F 
0670 R030 
067F 98 
0680 914E 

0682 ce 

£*683 P0FB 

0635 E64F 
0687 R920 


PHR 

TXFl 

PHR 

LDR #*0023 
LD^ 31*0000 
8TA f0200,K 
STR *8300j M 

DEK 

BkE *0507 
NOP 
PLfl 
Tfttf 
PLfl 
RTS 


PHR 

TKfl 

PHR 

TVFl 

PKfl 

LDfl #*0010 
STR *004E£ 

LDfl #*0010 
3TA *0O4F 
LBV #*0600 
TVA 

STR (*S04E>A 
IHV 

EHF *0630 

INC *034F 
LDfl #*0020 


0689 C54F 
06RB D0F2 
060B 63 
06SE AS 
068 F 63 
6690 Hfi 
0691 63 
869? 60 

Listing 3. 

I DOG 
QDOQ D8 
OKU P2FF 
SB03 9ft 
OD04 200005 
OB07 fr90F 
□B09 3549 
ODOB R900 
OBOD 8548 
OtfbF A&00 
□Dll £04005 
0D14 R900 
011 16 B54R 
ODIS 8544 
OD1R 8545 


CMP *004F 
BNE *067F 
PLR 
TflV 
PUR 
TAX 
PLA 
RTS 


0D1C 
01i IE 
OB20 
0D22 
0D?4 
0B26 
QD37 
0D£9 
OD2E 


8560 
390 P 
3561 
R220 

8651 
Cfl 

8652 
AS 10 
9540 


CLB 

LDX #$ 08 FF 
Ttf£ 

JSP*500 
LDR #*8@0F 
STR *8049 
LDR #f@000 
STR f00J8 
LDV #*3000 
JSR *6540 
LDR #*0000 
ST A f@04R 
STA *0044 
STR *0045 

3TA *0366 
LDR #*G 00 D 
STA *0061 
LllX 4*0020 
ST;-' f @051 
BEX 

STH 10052 
LDA #*0010 
STfl *@040 
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0D3C 
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*0453 
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4CS00P 

JMP 

*0E6O 

0D62 

400008 

JMP 

tonoc 

OlibS 

80 

£>RK 


0E66 

00 

EiRK 


OD67 

00 

BRK 


0068 

00 

ERK 


GD69 

00 

BRK 


0D6R 

80 

BRK 


□D6B 

00 

BRK 


0D6C 

60 

BRK 


0D6D 

00 

EPK 
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FROM THE PUBLISHERS OF THE BEST 
SELLING BOOKS FOR THE SINCLAIR COMES: 






Not Only 

But Also., mp». ■ 

PROGRAMS FOR THE %\ 

SINCLAIR ZXQ^,'^K*'ip^p^ 

Not Only 

..does this book contain over 
30 fully debugged and exciting programs, 
every one of which will fit into the basic IK 
memory of your Sinclair ZX81 —including 
programs such as STAR WARS, LUNAR 
LANDER, BLACKJACK, MINI ADVEN¬ 
TURE, DRAUGHTS, BREAKOUT, 

But Also 

* Detailed explanation of how 
these programs were written, 

* Lots of hints on how 
you can write exciting 
programs for your 

2X81, 

* Numerous space 
saving techniques — 
obviously invaluable to 
the ZX81 owner. 

* PEEKS and POKES 

and all the other 
'complicated" func¬ 
tions are dearly 
explained. 

* MUCH, MUCH 

MORE,.. 

^cces^icceptecHo^Mai rorden 

or phone 01-837 3154 






Understanding 
Your ZX81 ROM 


tMf 


Plus special section: How to use machine 
code routines in your BASIC programs, 
by DR, I. LOGAN. 

Dr Logan was the first person to djssass- 
emble the Sinclair 2X80 Monitor and was 
the co-author of the ZX80 COMPANION. 

In UNDERSTANDING YOUR ZX81 ROM 
Dr, Logan illustrates all the facilities of the 
ZX81 Monitor, how it works and how you 
can use it in your own programs. 
A special section shows you how you can 
squeeze more power into your ZX81, 
by using machine language and machine 
language subroutines. 

An essential book for those who really want 
to understand the full working of the 
SINCLAIR ZX81. 

Published by MELBOURNE HOUSE PUBLISHERS LTD. 
Send Stamped, self-addressed envelope for FREE catalogue. 


THE ESSENTIAL SOFTWARE COMPANY (Visconti Ltd) _ 

47 Brunswick Centre, London W1CN 1AF (01-837 31541 LT 

Lj Please rush me NOT ONLY 30 PROGRAMS FOR THE 
SINCLAIR ZX81 1K; at £6,9S 1 each 

□ Please also rush UNDERSTANDING YOUR ZX81 ROM 
by Dr, l Logan at£8.95 

I enclose a chequed postal order for £.+ 50p post and pack. 

Name . . .......... *.-... 

Address . 


Video 
TRSQO 




COSMIC 


Your fighter appears below a convoy of 
Aliens’ If you destroy them another set 
appears who seem to be slightly cleverer 
than before! Soon your space station 
nears but before you can dock the station _ tPL1T _ D 
comes under attack! Survival is up to you! FIGHTER 
The excitement is just beginning!! 

TRS 80 Levels I Er 111 6K Tape £10 

Video Genie IGKTape £10 

Dodge the alien Ramships and fire 
missiles to destroy them before they get 
you. The alien Flagship uses his deadly 
laser bolt to transform a Ramship into 
another Flagship or into your ship's 
double. Lookout! Destroy your double 
and you could destroy yourself. 

TRS 80 Level I &■ M16KTaps £10 

VideoGenie EG3003 IGKTape £ 10 


COMPUTING CAN BE 

QUALITY PROGRAMS CHOSEN 
FOR THEIR 

SUPERB GRAPHICS AND SMOOTH ACTION 


G ALAXY INVASION The newest and most exciting Invaders 

type game yet! Cruel and crafty aliens 
attack Earth. You are the sole defender. As 
you fire your laser at the aliens they swoop 
down and bomb you. Exciting use of 
graphics! Must be seen. 

TRS 80 Level I & II 16K Tape £10 
Video Genie IBKTape E1Q 


r’ , 1 - ii* ^ 

»®d*H** 

* ■* 

I t 


Now the amazing ASTEROIDS arcade 
game for your TRS 30! Your ship is floating 
in the middle of an asteroid belt’ Your only 
escape is to destroy them and the crafty 
alien spacecraft! Blast them with your laser, 
thrust, rotate or hit hyperspace to survive! 


ATTACK FORCE 



TRS B0 Levels I & II 16K Tape 
Video Genie 16K Tape 


no ASTEROID 
etc NOVA 


r THE ESSENTIAL SOFTWARE COMPANY ^ 
(Viscounfi Ltd.] 01-837 3154 
47 Brunswick Centre, London WC1N 1AF 


ineve a. 


,. murfoi.computer 


□ Plsase awnd me your ioftwtre tatBiggue. i 
en-slosa b stamped sell sdUressGUer’ivfr'-QiMt. 

Q Pleasesendme.. . .. 

I pntldSG a cheque/posial ordertD' F ,,, 

"dIu* 5 Cp poal & pHc*hgl 

Signature... 

Name.. 


Ac dress 


Postcode 


My ACCESS No is .. . 


& A must for all adventure addicts! 

DEATHMAZE 

Walk down corridors 
depicted in full 3- D graphics. Look 
around to find the objects you need 
.laA df to survive. But bewarei Monsters 
and Incredible Obstacles can lurk 
round every cornerl 

for TRS 80 

LEVEL II IRK LABYRINTH TAPE £10 
___ DEATHMAZE TAPE £10 











































































































TEACHING 



Z80 -ASSEMBLER 

MICRO-COKTROLLEft 


MONITOR or TV output (625 line UHF). 

PROGRAM. STACK and REGISTER contents visible. 

Q 40-KEY, 3-LEVEL KEYPAD with ZSG ASSEMBLER 
W MNEMONICS and HEX. PROGRAM-EDIT, STEP, RUN etc. 

0- 24 bits of I/O ean control external machinery, 
indicators etc. 

Q CASSETTE INTERFACE. 

0 BEEPER gives entry and error feedback. 

LED gives prompt and page number. 


MENTOR was designed to fulfil request of 
Schools Council's Modular Courses in 
Technology Project for "Microelectronics 
Teaching Devices" for use in a module which 
is now being tested in schools in Bromley. 
Inquiries are invited from Companies and 
Institutions with commitment to train 
students in SYSTEM DESIGN. 

MENTOR isfrom the samestableasthe SOFTY 

development systems. 


*Price is for a SAMPLE UNIT with POWER 
SUPPLY and TV LEAD. £115 + £17.25 (15% 
VAT) = £132,25. 


DATAMAN DESIGNS. 

Lombard House, Dorchester, Dorset DTI 1RX 
Dorchester (0305) 68066 (UK sales) 

Maiden Newton (0300) 20700 (Export) 


CASSETTE 

ONE 


FIRST CASSETTE FOR ZX81 


MACHXtfE CORE 

BASIC 

REACT 

1 CHUTG- 

HTVAJDERS 

MASTERMIND 

PHA1JTOM ALIENS 

BASIC HAUTGMAM 

MAZE OF DEATR 

ROBOTS 

PLA1TET lander 


BOUWCItrO LETTERS 


bug splat 



[f you ar* a now 2X81 owner, you wa,::L best v*.!ue first 
time. CASSETTE ONE is ybjur ideal first caSS^i.r.r. All r.he fast 
actic-i) games iri machine coda lor b Jove, c. 
aophistteabien beyond the limitations of basic. All Lb esc 
programs need only. IK RAM. The sequence of 11 programs is 
repeated four times. Just In case you have difficulty loading 
a program. Only Quality cassettes are used (TDK. F JI or 
SOU Y). 

pend £ 5.80 to Miubael Orwlft. 

36 Brownlow Road, WUleaden, Loudon NW1C SQL 

P S. jf it's too late to make it your first cassette, 
CASSETTE ONE Is a very good next cassette . , > 



Diskwis Ltd 

25 Fore Street, Callington 
Cornwall, PL17 7AD. 

Tel: 057933780 


Devon & Cornwall 


Computer enthusiasts look no further 

WE STOCK THE FOLLOWING PRODUCTS: 

APPLE II 48K. ftt* 

VIDEO GENIE .... 

COMMODORE VIC. £165 

EPSOM MX80 F/T. M25 

Plus extra for l/F to Pet, "TRS8Q, etc. 

MICRO LINE80. 050 

OLYMPIA SCRIPTA 

DAISYWHEEL quality printers from L838 

TANTEL PRESTEL ADAPTER £170 

. . . AND LOTS MORE . . . 

Above prices p/us VA T 

Paper, Discs, Rooks, Games and the largest 
range of APPLE BUSINESS SOFTWARE in 
the South West 


Plymouth Shop now open at: 
Deptford Place, 

North Hill Plymouth. 

Tel: 267000 


E3 
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ZX-81 machine code 


There are various ways of storing machine- 
code programs on the ZX-S1. One method is 
to lower the address held in RAM-Top and 
Poke the machine code imo the area above 
this address. Alternatively, you can use an 
array, or store the machine code in a Rem 
statement. 

The last method is the most useful, since 
machine code in an array is likely to change its 
position in memory and can be destroyed by 
pressing Run. Machine code held above the 
address stored in RAM-Top cannot be Saved, 
The only major problem with storing 
machine code in a Rem statement i$ that 
Listing the program can sometimes cause Lhe 
machine to crash, but Lhis problem can easily 
be overcome. 

The program shown in listing 1 provides a 
useful means of entering machine code into a 
Rem statement. The program has been written 
10 fit on the unexpanded ZX-81, but it can, of 
course, be used with the 16K RAM fitted, 
The only constraint is that the program must 
be less than 251 bytes, but this is a reasonable 
length for a machine-code program, I he 
program also has facilities for editing the 
machine code. 

To enter the machine-code loading program, 
first type in lin^ 1 a Rem statement 
containing 250 Qs. This should produce seven 
full lines orQs pins the first line. Next, enter 
PRINT PEEK 16511 

as a direct command to give the length of the 
line. This should equal 252; if it does not, edit 
the line and add or delete Qs as required. 

Line 1 will ultimately be used to hold the 
machine-code program. It is best to enter lme 
] in the Fast mode since in Slow, the computer 
takes a while to re-write the line when the final 
Qs are being entered. 

Alter entering line 1> it is best to enter lines 
10 to 90 since, after line 5 has been entered, 
lines 10 and upwards will have to be listed 
separately because Sine 5 contains a Newline 
character.. After entering line 90 and checking 
that everything is correct, type in Sine 5. 

The commas are only to help distinguish 


Proqrams in machine code run faster than equivalent Basic 
proqrams and need less storage space. Brendan Clancy explains 
how you can store machine code from your ZX-81 and describes 

an entertaining game. 

between keywords and other letters, and the 
line should not contain any commas or spaces 
apart from the spaces put in automatically 
around the keywords. To enter a keyword in 
the Rem statement, type 


THEN 

followed by the key with the required 
keyword. Then go back one, delete Lhe 1 hen 
and move the cursor to the right-hand side of 
the keyword. 

After entering line five, Poke the following 
values as direct commands: 

123 
169 
118 
123 
167 
82 
127 
135 
3 


POKE 16771 
POKE Ifc-776 
POKE 16732 
POKE 16785 
POKE 16737 
POKE 16738 
POKE 16791 
POKE 16795 
POKE 16796 
POKE 1679? 


After entering the program, press Run 
followed by Newline- The string-input 
prompt should appear in the corner of the 
screen. To enter a machine-code program, 
enter each byte separately 7 in decimal form. It 
is useful to remember that negative numbers 
will be converted into twos-complemem form 
automatically when Poked, For example, —5 
becomes 251. The program checks for num¬ 
bers greater than 255 and asks tor the byte to 
be re-input. 

As well as Poking the machine code into the 
Rem statement, the program also performs 
certain other functions. If you enter an 
incorrect value by mistake, input “J 11 instead 
of a number. The next number entered will 
then replace the erroneous value. 

Pressing "17 s followed by Newline will 


Listing h Program to enter machine code into a Pen) statement. 


1 

2 


$£E TEtfT 

REM 5 v K > INKEVf j V 
X , FAST , > , X , RNF 
7 , X. * X , X 


Q 

X 


GO SUE 
MSUB 


X 

X 


c 

6 


IF 

Ji . 


i i 

RHIi 


’ , Q 
LFPINT 


lu 

15 

20 

25 

3© 

35 

40 

45 

53 

55 

6© 

65 

70 

75 

83 

S5 

90 


USR 


A - 1 


LET R = 16514 
INPUT R* 

TF A* = 11 DEL H THEN PRINT 

IF R* = "l 11 THEN GOTO 55 

If Pf - "J" THEN LET A - 

IF fif = 11 J" THEN GOTO 15 

IF VflL Rf > 255 THEN GOTO 15 
POKE fl t VRL fl* 

GOTO 70 

print "address? 11 

INPUT A 
CLS 

FRINT AT 16 , O .; R 
LET A = R + l 
SCROLL _ _ 

IF — "L" THEN GOTO rQ 

GOTO 15 


16770 


:l _ !■ 


PEEK R 


produce the prompt for a numerical input. If 
you then enter the value of an address in your 
machine-code program, the computer will list 
the program Ifom that point, giving the 
addresses in the left-hand column and me 
values in decimal of the corresponding bytes 
in the right-hand one. To stop the listing, 
press Break. 

After listing the machine-code program in 
this way, it is not possible to continue entering 
machine code from the point at which you 
stopped, since — due to restrictions on the 
amount of memory available — the same 
variable is used to hold the address when 
listing and inputting data. To return to the 
address at which you stopped, or to change 
the current address for any other reason, 
stop the program using Break and then enter 

LET A - (new address) 
as a direct command, and then enter 
GOTO 15 

followed bv Newline. ^ ou can then continue 
to enter the machine code trom the address of 

the value you gave to A, 

A problem often found when using a Rem 
statement to hold machine code is how many 
bytes to reserve in it. Making the statement 
too long is wasteful ol memory since it can be 
difficult to edit long fines of machine code to 
remove the excess bytes, and making it too 
short will obviously lead to running out of 
memory. 

The last function offered by the loading 
program provides a solution to the problem, 
and also to the problem ot how to dispense 
with the loading program once the machine 
code has been loaded. 

Typing Del fallowed by Newline in 
response to the input prompt will destroy the 
loading program and also search to find where 
the machine code ends in line 1- It then 
removes all the excess Qs, leaving only line 1 
as a Rem statement containing your machine 
code, 

Removing Qs will, of course, altei the 
length of the line, so the value for the new 
length of the line is then loaded into faction 
16511. Finally a Newline character is placed at 
the end of the line. 

All of this is achiev ed by t he machine-code 
program held in line two, which is listed here. 
If you Run the loading program, enter “17 and 
then input 16770 as the address, the computer 
should list the values given on the right-hand 
side of the listing:. 


LB HL 
LU R 
CPU 

JR Z * 
INC HL 
INC HL 


16763 

54 


':50 


-jj 

62 

237 

4C 

35 

35 


123 j 

54 

. 169 
250 


65 


{continued on next page} 
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f continued from previous page} 

LB < HL) 3 IIS 

54 j US 

PUSH HL 

229 

LB BE , 16512 

17 j 128 j 64 

POP HL 

225 

INC HL 

35 

JP 1027 

195 ^ 3 j 4 


The reason why machine-code programs in 
Rem statement can often cause the computer 
to crash is that there is not enough memory to 
display the complete line cm the screen, and so 
the computer becomes caught in a never- 
ending loop as it keeps trying to re-write the 
line. 

This is shown by the fact that machine-code 
programs which cause the unexpan ded ZX-81 
to crash will list easily with the 16K pack 
fitted. 

If two consecutive Newline characters are 
Poked into the first two bytes after the Rem in 
the Rem statement containing the machine 
code* they will have no effect when the 
program is run but will prevent the rest of the 
Rem statement from being listed. This will 
stop the computer from crashing if the 
program is listed. 

The rest of the program cannot now be 
listed simply by pressing List but will have to 
be listed separately — that is, you will have to 
enter 

LIST 2 

to list the program if line 1 contains the 
machine code. 

If the machine code is in line 1, it can now 
be called by 

USR 16516 

instead of 

USR 16514 

although it does not make much difference as 


Hah commands have little effect on the speed. 

It is best to Save the loading program along 
with the machine-code program before 
deleting the rest of the program so that if the 
machine-code program does not work, it can 
be loaded again and edited using the loading 
program. 

Listing 2 is for a machine-code game. A 
plane flies over a randomly-generated skyline 
and its up-and-down movement is controlled 
by the up and down cursor keys. The object is 
to destroy as many buildings as possible to 
clear a space in which to land without crashing 
through more than three blocks, 

Bombs can be dropped by pressing the 0 key 
and each bomb destroys up to four blocks in 
each building. Moving the plane up to avoid 
hitting the buildings uses up one of the 
original 15 units of fuel. When the plane runs 
out of fuel, it continues to fall* The plane 
descends one space automatically at the end of 
each line. 

It is worth remembering when writing your 
own machine-code programs that you can take 
advantage of the unused system variables by 
storing in them the variables required in the 
machine-code program. As an example, in this 
program locations 16507 and 1650ft are used 
for holding the position of the plane. Some of 
the system variables used can be utilised as 
long as they are not needed for the Basic 
program, e.g., Coords and Seed. The first 32 
bytes of the printer buffer, 16444-16475, can 
also be used as long as there is no return to 
Basic until the end of the machine-code 
program. 

To enter the program, first load the 
machine-code loading program given in listing 
1. Press Run followed by Newline and then 


enter the values given on the right-hand side of 
the listing byte by byte. At intervals, an 
address is given on the left of the listing. 

If at this point you are not entering the value 
on the left-hand side of the column, type “L-” 
followed by Newline and then enter the value 
of the last address given. When you reach the 
point at which you went wrong, stop the 
listing with Break and enter 
LET A = [address where program goes wrong) 
followed by Goto 15 as direct commands. 
Then continue to enter the program from the 
point at which it went wrong. 

When you have entered all the numbers and 
listed the program from the beginning to make 
sure that everything is correct, run the 
machine-code loader and type 

DEL 

followed by Newline, This will leave you with, 
a Rem statement containing the machine code. 

Then enter the Basic program at the end of 
listing 2 exactly as it is written; lower case has 
been used to denote inverse characters. Next 
enter 

PRINT PEEK 16396 + 256 x PEEK 16397 
as a direct command, This should give 16922, 
otherwise you have made a mistake. 

If so, if PRINT PEEK 16511 
followed by Newline gives 251, then the fault 
is in the Basic part of the program — otherwise 
a mistake has been made when entering the 
machine code. 

If you want to give yourself mote fuel, the 
amount which is given at the beginning is held 
in location 16571, The number of blocks you 
are allowed to crash through is held in location 
16663, and the speed of' the game can be 
changed by Poking address 16752 with a 
different value. 


Uftf/fo 2. Program for aircraft-landing* machine-code gzms, 


HBLT 

118 


H"I_T 

;l3 


LB DC i 33 

17 33 D 

■ jet tcye-rj 

LEG 3D 

]4 J0 


LD ft ■ ( FftFNZE ) 

■t 

-jj 

in 

ru'iitoo nmnar 

.3 i 16537 ■ A 

50 ■ IK . £4 


L [ -L IT2I? 

J3 - - t ? 


ill Fl 



PIJEH H- 

22? 


Ui Hl ■ J£537 

33 , 153 64 


•HE ( „L J 

52 


Ll A i FA' Il N-i ■ 

5ft . o , e 


PpP H.. 

22 : 


“nd r 

£30 ■ 7 

Nfb-rht -t it-.jiT'i 

LD t ft 

?L 


mi t 

4 


PUSH H. 

22? 


.5 < rL ■ , B 

54 , E 


?K HL • DE 

£37 . 82 


DJKE 2*0 

Ld , 2!0 


FOP ML 

225 


EEC H. 

43 


3£C :. 

] 3 


JP HZ 25L 

32 , 2Si 


LD ML . 1 r : 35? 

33 , 53 ■ £i 


.0 ■ 16507 > H. 

34 J23 £4, 

te-jcT p'.ane eosiliwi 

LP 4L ■ l£433 

33 ■ 5+ . £.4 


LD L HL J , 0 

54 . 0 

hLt count*)'- 

LD iL LS45? 

33 SO , £4 


LD ( HL > 15 

54 ■ 15 


LD LE 23 

L7 . 30 0 


LP -L i 1 £507 . 

42 123 , 54 

:*rm l*rt sojLtLorc 

HCP ft 

IT* 

. c-f pt-l*-ia- 

LC ( H. J , ft 

, L? 


db: k. 

40 


LL ( HL } a 

J l? 


DEC H_ 

43 


LD f HL > ■ a 

u? 


J:.c n. 

35 


w. Fl 

35 


lb M , < ]S41? > 

53 ■ 33 • U 


CP ■ 0 

LSI ■ 0 

•5126 Cf J wl? 

JR Z £:? 

43 . ;p 


LU A • (L^tl Kj 

5i . 3ft . 64 


CP . 23? 

2b4 . 23? 

,''U4' hc-w w-rcsetf? 

jfi NZ 13 

32 , 1ft 


5BC HL ■ BE 

237 . 32 

■ two pLnnc uo 

FU£H Fb. 

22? 


Li EC ■: i F3.E 7 

207 . 75 , L2 , 

64 

Sit HL ■ EC 

23? . £6 


PIP H. 

22* 


JR C L3 

5£ , JK 


PUSH ML 

£2? 


■-*> HL . ■. J£4l7 3 

33 ■ £3 £p 


3EC. < iL > 

53 


FOF K. 

225 


LP . 223 

2*4 ■ 223 

, 'dew' k*a nrpiiod 

JP MZ 3 

£2 ., t 


ftDI H. , PE 

£5 

.njop c-b^np 

PUSF HL 

Z23 


LD £2 , C L652ft > 

237 . 75 . L44 

, £4 ;ch40k to 100 

sar fl . k 

237 . £S 

: 1 + » Vjnf H 

F -0 s HL 

£25 

■ lar<lP(1 

fi£T MC 

200 


] HC K- 

35 

, voup n Ljj-* tor-j^-d 

F1JSH hl 

02ft 


I.D R . < HL j 

3 26 


CP ■ 1L3 

Z54 . 11? 

. ch0ck ■Par pna 

JP 2 34 

40 , 34 

i Ff 1 i rip 

CP , 8 

254 9 

.chtci. for- hut 

, J t: 2 10 

40 , Si 

, gn tOi)»r 

DEC FL 

43 



lD R , C X. > 

CP- , 9 

Iff 2 A 

EEC HL 

Li H i < KL J 
CP . ft 
FiJp ML 
JR L -Z 21 
PUiH H. 

L6£6l LD fl , ( H. 1 
CF . 3 
PCP H,. 

JR HZ A 
HOP ft 
LC b li 

L3 C / 6 

.SET 
JR 4 
POP Hi. 

JHC. Hl 

JMC K. 

] HC HL 

Is <: I65&7 > ■ HL 
Lfi ? HL J I 131 
CEO HL 

LD < Hu ) , 7 
L€! HL 

16606 Li"': K ) ■ 13? 

Li K , ( 16444: 3 
LC -! £ l£446 J 

BIT D . 0 
JR HE 15 

LD ML . (. 16367 j 
D€C H. 

LD ft ■ < Lfl&T K ) 

CP ■ 253 

Jft NJ 34 

SET 0 ■ C 

L15, 1 

Li { HL , 0 

add hl , be: 

flJSH ML 

Lj [£ . ( 16520 ) 

5 EC Hi ■ IE 

POP nL 

Jft C 4 

BESET 0 , C 

Jft 13 

-I ft . i ML ? 

CF . D 
167J£ IiJNZ 4 

RESET 0 , 0 
J ft £ 

LD i H. > . 4 
Li S b£444 > , BC 
LD ( 1&44C 1 , Hl 
LP B a) 

Li 0 , 335 
DEC C 
JE ‘>Z £53 
DJHJ 24? 

JP L6VJ 


, S 
21 


126 

254 , S 
40 . 4 
4? 

L£ft 
2S4 
£25 
32 
224 

£54 , 3 
22 * 

32 , 4 
l?3 

71 

Ml 

24 , 4 
£■23 

33 
35 

33 

34 
3* 

43 
54 
43 

54 r ]3D 

237 , 75 
42 , £2 


123 

13b 


*■1 


, 0G 
£4 


54 


203 , 65 

32 15 

42 ■ I2J ■ 64 

43 

30 . 33 , £4 
254 . 233 
52 , 34 
7133 . I S3 
6 . 4 

34 . D 
£5 
223 

23? . 31 , |44 . £* 
237 . 62 

235 

35 j 4 

233 . 12? 

£4 r 1 n 

izi 

234 , : 

16 . 4 
203 ., i 23 

24 , 2 
54 ■ 4 

537 ■ 67 (5S . $4 

34 . 62 . £4 
6 • 25 
14 ■ 255 
13 

j-2 . 2*3 
16 2«£ 

LSI . J ES , £4 


. ah*cl< ivjyJoit 
. of iraihtf 


ite* ti'-w cfulifi 


;itOTf p Lwi* pif I t i lM'i 


ingpI-Hcjrt c4 be™ 


S J b niHf' He* =r*i*T(T7 


10 FOR fl - 1 7 ft 2ift 
20 PfijNt ", 

20 H£>ir ft 

40 IF USR I65;£ ThEH JDTD 70 
Si PRINT "wolj crnW'. 

£0 GOTO .=0 

70 PR [NT ' t, =*fr lwdlmj", 

Si PIS [NT "FUEL left--J PEEK l£41? 
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DEPT Y.C., 48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD 

100 yds FROM ARCHWAY STATION & 9 BUS ROUTES 

TELEPHONE 01-263 9493 263 9495 


YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 


PET 




4Q1616K RAM r 
4032 32K RAM 
4040 Dual Drive Disk 

The new PET printer. 

4022 80 column tracks f-sad. 
3023 80 column friction lead, 
C2N Cassatts Unit. 

For the business man we stock 
the BOOT range inc. 8002 and 
8050 with daisy wheel printers 
coming soon. 


n —UK101 


32K SYSTEMS AVAILABLE FROM ONLY £1,499 


r— VIDEO GENIE 


Utilises Z80.12K level II 
Basic, Integral Cassette 
Deck. UHFO/F. 16K RAM. 
all TRS90 features. Simply 
plugs into monitor or UHF 
TV. With V.U. Meter. 

Now with lower case as standard. 

£279 EG3003 

PARALLEL PRINTER INTERFACE INC. CABLE.. £33.00 


CHROMASONICS PROGRAMABLE SOUND KIT 

SOUND KIT IFITTING EXTRAI . 

LOWER C AS E K .IT 1 FITTING EXTRA I . 

COLOUR KIT I FITTING EXTRA I . 

EXPAN SION BOX WIT H / WlTHO U T fl S232 . . . 
16K/32K RAM CARD 


£ 24.94 

.. £7.00 
£27.50 
£34.95 
.£ 215/185 
, .£ 94/129 


NEW GENIE II NOW AVAILABLE .£239,00 


APPLE 11 PLUS 


-APPLE 


Applft 
II plug 


48K Machines £595 

Disk Drive without Controller £289 

Coour Card £69 

Graphics Tablet £425 

Silent type printer £199 

48K system available for £1,785 



PRINTERS 



EPSON MXS0 £359 

Dot-matrix printer With Pet 
graphics interface, Centronics 
parallel and serial. Pet and 
Apple compatible. True 
bidirectional, QOcps. 

EPSON MX8Q FT/ 1 £399 

Dual single sheet friction and 
tractor, 9 wire head, true 
descenders 


INTERFACES AND CABLES 

for Apple II. Pet, 

TASSO, RS232, UK 101. 

Sharp Superboard all available. 

EPSON MXTO FT7 2 £448 

An FT/1 wfth high resolution 
graphics. 

EPSON MX100 £570 

Friction and tractor feed, 
high resolution graphics, wide 
carriage 15 Yi inches. 

SE IK OSH A GPS0A £199 

Dot matrix 5 x 7, 80 columns 
30cps. graphics, double width 
characters. 


MONITORS 


GREEN MONITOR 9 ,f £98.00 

MON I 9 fr {illusO B&W £79.95 

Hitachi professional monitors 

9" Black & White £99.95 

12" Black & White £149.00 



ALL ITEMS CARRV A ONE YEAR GUARANTEE 


UK 101 Kit l«c 8K memory' 
Ready Built inc 8K memory 

Complete in case 
4K Expansion 8 x 2114 
Memory Expansion Kit 


3 # 


£125 

£175 

£199 

£10 


£2,50 


V 


Printer Interface 
Sound generator plus 

PlOkit £29.95 

Cases £19,95 

NEW * NEW * NEW 

Chromasonic Sound Kit £24,50 

Colour Kit £69,95 

P10 and Eprom programmer kit only £24.50 
Inc. Demo Tape & Full 
Dogymentatpon. Send for details 


c 


VIC 20 


Colours 

24 total. 3 for characters, S for border. 16 
f Or sc res n m ix ed as you wish Bo si o colon rs 
on program keys are black, white, red, blue, 
fight blue, green, yellow, and purple. 

Sound 

3 Tone Generator tor music 
■'While Noise'' Generator for language and 
sound effects. 

Each Generator gives 3 octaves 
Reproduction is through TV speaker. 

Character Line Display 

22 Characters by 23 lines 
64 ASCII characters, pet type graphics 
cnaracter set. 

Keyboard 

DIN typewriter keyboard with 3 program 
mgble function possibilities via 4 special 
I u i iction key h Co k j i j rs a ro d i rectly 
addressable from the keyboard. 

Peripherals. 1 Accessories 

VIC Data cassette with special interface to 
guarani @e hi i j h rc l until 1 1 ty read w r i fe qi in 1 1 tv 
(RET CBM corn pa lib lei. 


PRICE ONLY Cl65 
CASSETTE DECK with 6 free 
programmes 
ONLY £34.75 F 


Ssnd for list of 
VIC-20 peripherals; 


iJ 



r-TANTEL 


PRESTEL BY TANTEL 

COMMUNICATION ATYOUR FINGER TIPS FOR 
BUSINESS fr HOME. UPTO DATE INFO 

180,000 pages of information on Travel. News, Investment, Holidays, 

Hotels Etc., Etc. 

only £159 

TA.MTEL IS POST OFFICE APPROVED S-EKP Fdft DETAILS. 

DEMONSTRATION AVAILABLE AT OOR SHOWROOM 


barclaycarp 


Please add VAT io ail prices Postage on cu-.rripuiers printers and cassette decks charged hi cost, all other items 
PfiiF 30p Place your order using your Access or Bmrlaycard iMin tel order £5) Trade and export enquiries welcome. 
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ADD A PROFESSIONAL 
KEYBOARD TO YOUR 


ZX 81 

■ No de-soldering necessary 
— just plug in, 

■ Full travel keyboard as 
used by International 
computer and terminal 
manufactu rers. 




£2&95 

including VAT 
po;t& packing 


"All -you-need" 
easy to assemble 
kit comprises: 

One Lj,fjc& 47 key keyboard module fitted but not soldered to double- 
sided prirtfed circuit board; connectors; simple plug-in flexible cabins, 
screws- mounting feet and legends. Two-part keycaps with buttons 
pre -assembled on keyboard and clear protective clip-on caps tor fating 
after legends have been positioned, Comprehensive assembly mstrutt- 
iems suppliEd with each kit, Allow 28 days for delivery. 


J Please send keyboard kitfs) @ £28.95each,cheque or 
I_ postal order made payable to> vC Nov, 



> 


i 


COMPUTER KEYBOARDS (dept. , , 

Glandaie Park, Fernbank Hoad, Ascot, Berkshire. 1 


■w ■ Vi VJHinLSdl C E dl I N UP Bm 1 ' 

^, Please ersuftyovf name and addeass are clearly statad J 




FOR THE 

ZX81 PET 

TRS 80 AND VIDEO GENIE 
WITH 16K UPWARDS 

RUBIK CUBE SOLVER £6.00 

SOLVES RUBIK’S CUBE FROM ANY STARTING_PQSITION, 
DISPLAYING STEP BY STEP SOLUTION TO THE SCREEN, 

RUBIK CUBE SIMULATOR £5.00 

THIS STRING DRIVEN SIMULATOR USES COMMANDS 
SUCH AS "F/D2/R/L/U" [EXPLAINED FULLY IN THE 
ACCOMPANYING BOOKLET} TO KELP YOU FIND THE 
INDIVIDUAL KEY MOVES THAT BUILD INTO A FULL 
SOLUTION. REMEMBERING EVERY MOVE MADE, THE 
SIMULATOR EVEN LETS YOU RETRACE YOUR STEPS IF 
YOU CHANGE YOUR MIND! 

RUBIK CUBE SOLVER/ SIMULATOR £7.50 

COMBINES THE ABOVE TWO PROGRAMS. 

WIN £50 

The real art of solving Rubik's cube is not in how fast you can 
remember sectuences of moves or twiddle your fingers!! 

We are offering f50 for the shortest solution we receive to the 
given position fin the event of a tie one name will be drawn 
from the winners}. A» you have to do to enter is order one of 
the above programs, UK101 users with new monitors and SK or 
more RAM may enter by ordering the simulator only. Full details 
will be sent with your order end all solutions received before 
Dtioember 31st 1981 will be valid, 

ALL PRICES INCLUDE VAT AND P&P- EACH PROGRAM IS 
SENT WITH BOOKLET OF INSTRUCTIONS AND CAN BE 
ORDERED FROM . . . 

OASIS SOFTWARE 
LOWER NORTH STREET 
CHEDDAR, SOMERSET F 





World's most versatile 


BASIC pocket computer 

CASIO EX-702P 


(RRP £134.93) 

ONLY £119.95 

High speed computer u^ing BASIC language. with prugram/rfaia 
storage oil cjmsetU 1 tape via optional FA-2 adaptor . 

AVAILABLE SOON: PluK-iii ROM program modules and FP-Hl Mini 
Printer fur program,''data printnul. 

LCD dot matrix scroll Log display, Input can he varied from lh«i? 
program step*, with 26 independent memories, to ml program steps wuh 
226 memories, all protected (non volatile). Up to III programs (PO to 
Pv) can he stored. 

Subroutines: HI levels. FGK Nt-.XT looping, K Levels. 

Debugging by tracing- Editing by moving cursor. 

5*1 huilt in fynctiems including Regres&ional Analysis and v.nrrtlatiori 
Coefficient all ucihle in programs. Program;data storage on cassette 
tape, Two I it bill in batteries "tive approvimateSt 2 HU hours continuous 
use, with Auto Power Off alter 6 mins disuse." 

Dimensions: 17 s 16!5 * S2mm {ft x 6 Vi s 3VO Weight 180g{6.3oz). 


FX-602P Advanced programmable. Up to 512. steps 

*** NEW *** FX-3-60OP 38 program steps 


£74+95 

£22.95 


alarm chronograph watch 
CASIO AX-210 

IQ alternative displays 
Over W 3 useful funrtWu 
ANALOGUE ili-piin of iin- 1 ^.- plus. 

* Digital time display. 1 1 «>r 14 hour 
s\sitm 

* [>i-:a:tl date. mo mb and oear. plvs, Jas 
flag- 

* pj| amih calendar display, current 
month. 

■ Fall imiiiih calendar display naxt 
m uni h 

Auio calendar pre-programmed to tlie 
year IIIZV. 

IJuai lime modes 

•* ANALOGUE display nl kicai Lime, 
plus digital second time rone. ' 1 or 14 
ticiuf system 

Alarm, made 

* ANALOGUE [Line with ■■ Alarm Bet" 
dieilul lime, 24 hour system. .ASt'EM and 
■'nWns on" indicainrs. Buz^t for 20 
Seconds, nr select 'Di.sn. bind '. 
-‘Grtenslees'es' or N|\ Darling 
riemcntine' 1 . 

Hniirlv time signal 

"Dig Ren” chimes a: awn. Easily 
wiiched -on -nr off. 

(RRP C34.55) 
ONLY t 2 M 5 

(,’ijiuiitdriivn alnrra linitr mode 

* Arriving ANALOGUE displiiv. ptus digital connuUmn. Normal and nci limc- 
lr:-.in I lo rill mimaes v, itb y.ulomntiL reuie'-'iI of pre entered nine. 

Slepwiich mode 

* ANALOGUE couniup, with digital timing uf net, lap and first and second place 
times from 1/LtMl see lo I hoar. Gnn fir million signal. 

Fasv setting of limes and alarm with fon^ml and backward stepping and iapid run 
facility. Dimensions; SJil * $$ x d*mm approx. Mineral glass. Long life liihum 
baiiery. Accuracy - 1 -- IS seconds,''month. 

SHORT FORM CATALOGUE ON REQUEST, Up stamp upr-r^iatod 
Delivery norruatly bv return af post, knees include VAT and P&.F Send your 
rh&iue. P.O. or phone your ACCKSS or BARCLAVCARD number to; 


TEMPUS 


THF, LEADING U,K. SPECIALISTS 
Dept+ P.C, 

164/167 East Road, Cambridge, CBt 1D1T 
Telephones 0223 31286ft, 
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FINGERTIPS 


Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 


How does a calculator generate all 
those standard functions, such as 
square roots and sines,, which we all 
take very much for granted? A look¬ 
up table similar to the antediluvian 
log book would require vast data 
Storage on a scale hardly compatible 
with the size of the universe, never 
mind a pocket. 

As I hinted last month, the 
calculator is micro-programmed with 
algorithms which generate these 
functions from simple operations 
such as addition, subtraction and 
register shifting — see Jargon. The 
algorithms are chosen for their con¬ 
ciseness, accuracy and speed in 
handling the binary-coded decimal 
(BCD) arithmetic. 

There is, of course, no definitive 
solution and SO il is nor surprising to 
find different algorithms im¬ 
plemented on different machines. 
For instance, look at the maximum 
angle for which trigonometric func¬ 
tions are evaluated on the following 
calculator: 

CASIO 602P 9<1440 D 
Tl 58C e<3,6x1G 140, 

HP41-C ecio 1GO 

I would like to show you one in- 
depth example of how the Hewlett- 
Packard evaluates its trigonometric 
functions. For program compaetness b 
the ran gem function, tan6, is always 
generated fust and, if required, sin0 
or cos0 are subsequently derived 
using the formulae: 

±tan© 

sm9 = / tt- 

' y \ +tarce 

±.cotQ 

cos© = a -it; 

+ cot z © 


Where 

cotft - 1 

tan© 

Note how the form of the two 
equations is identical and so obviates 



the need for separate subroutines- All 
calculations are performed in ra¬ 
dians, requiring angles input in 
degrees to be multiplied by TT/lftO. 
The first problem is co scale angles so 
that they lie in the first four 
quadrants — 0 to 2 ir radians. 

This is performed lor positive 
angles by subtracting multiples of 
2 7T radians until the next operation 
gives a negative result. Remember 
that 

sin10-2nf — stn{Gh 

Such a method will lead to roun¬ 
ding errors for large angles because 
the value of 0is only stored internal¬ 
ly to 12 decimal places. For instance 
sin lOSfT should be exactly equal to 
0- Is this true for your calculator? 

The heart of the technique lies in 
dividing the required angle into easi* 
ly handled portions. Consider the 
angle 0- as represented by the vector 
with co-ordinates (X,Y) in figure 1. 

This may be formed by two suc¬ 
cessive rotations of the vector 
through angles 

0. and S 2 

if 

0 i = 

See figure 2. 

We can relate the final and in¬ 
termediate co-ordinates by the form: 


X = X 1 cos 9 2 -Y 1 sin© 2 

Y-Y 1 cos9 2 -hY 1 sine 2 
It follows [hat: 


~ = tan (9, +0J = 

X ^ 

tan © 3 = 

Y 1 + X, tan © 2 _ 

X 1 — Y 1 tan ©2 

Simply by recognising that it is 
possible to extend this argument and 
build a large angle from numerous 
•smaller ones, we see that a tangent 
may be expressed us a producr in¬ 
volving the tangents of the composite 
angles. 

The sleight of hand Involves using 
composite angles whose tangents are 
simple powers of ID- Any angle may¬ 
be expressed in a register of four-bir 
digits in the ibrm 

0 = A BC D. , , 


where 

9 = A tan 1 (1) + B tarT 1 (0.11 
+ C tan” 1 [0.01) + , , , +r 
tan" 1 (1)-45 u 
tan -1 (0.1) = 5.7106° 
r= remainder 


For instance 73>42 g would be 
stored as 1497, Thus to generate X 
and Y by repeatedly applying the se¬ 


cond equation, we need only add,, 
subtract or register shift given the in¬ 
itial values X] and Y], 

So, the Hewlett-Packard algorithm 
starts by dividing die required angle 
into a sum of smaller angles whose 
values are scored on ROM, All that is 
[hen needed is the initial seed Xj and 
Y, of the second equation, The re¬ 
mainder r will be a small angle for 
which tan 0 ~ 0 is a good approxima¬ 
tion — 'this is why we use radians,. 

Thus, to good accuracy, the initial 
Y. can he set to the residual angle 
and the initial set to 1. 

The second equation i£ then 
repeatedly applied to generate a final 
X and Y co-ordinate. If tan 9 is re¬ 
quired, the quotient Y/X is 
calculated and displayed. Sin 6 and 
Cos0 follow simply from the routtries 
mentioned earlier. If you think you 
have a better way, I am sure Hewlett- 
Packard would Love to hear from 
you. 

All linguists will be glad to know 
that I had to swallow my Poisson 
evaluation challenge hook, line and 
sinker. As you may remember this 
emailed evaluating the sum 


1? 

X 


37 

Ln 

IS 

V 


3© 

M- 02 

13 



39 

m 02 

2© 

j~ 


40 

e* 

21 

Lrv 


41 

Min 02 

22 


02 

42 

Min F 

23 

MR 

m 

43 

LBL 0 

24 

Ln 


44 

Xfr^M02 

25 

X 


45 

X 

26 

Mft 

m 

46 

MR 0© 

27 

= 


47 

BSZ 

2© 

M- 

02 

4S 

J* 

29 

l 


49 

MR 01 

3© 

+ 


50 


31 

l 


51 

M+ 02 

32 



52 

X^MB2 

33 

12 


53 

*-F 

34 

“ 


54 

HLT 

35 

MR 

00 

55 

Min F 

36 

— 


56 

GOTO 0 


Remember that one problem in 
deriving the algorithm was in handl¬ 
ing products greater than 69! Ray 
Wilkes of Shipley has written to 
Ycvr Computer showing an in¬ 
teresting way of generating factorials 
whose values lie well in excess of 
10 100 

Recall that 


X! = X 1X-1HX-2) . . . 1 


1 10 

I <229} x e- 22!J 
X = 0 XI 

in less than 22&econdS- 
No Hewlett-Packard or Texas In¬ 
struments owner was game enough 
to write to Your, Computer, but I had 
not banked on Casio releasing a new 
calculator in an attempt 10 disrupt 
the competition. The previously- 
published program will run on the 
slick 602-P in considerably less than 
20 second?. To add insult to injury, 
Londoner John Mautak, wrote the 
following piece which requires a 
mere 5.5 seconds. 


01 

ue 

09 

MR 01 

02 

Min 00 

10 

+ 

03 

229 

11 

MR 00 

04 

Min 01 

12 

— 

©5 

Ln 

13 

Min 02 

06 

X 

14 

MR 00 

07 

MR ©0 

15 

X 

08 

— 

16 

2 


and so 

X 

Log X! = ZLog n 
n = 1 

Ray Wilkes 1 program evaluates 
log X!, which is much smaller than 
X!, through this summation. The 
value of X! is then 

(Fractional Part of Log Xifx 10 

(Integral Part Log X!) 

Why? well: 

Log [Ax 10 B j = B + Log A. 

The number of ways of selecting R 
objects from a set of N objects is 
denoted by P^) and equals N!f{N— R)! 
permutations. 

If there is no regard for the 
(continued on next page) 


JARGON 

fl Register shifting 
Remember that @ regtster is a 
segment of memory which in 
a calculator normally contains 
seven or eight bytes of binary 
information. A shift register is 
one in which bits are 
synchronously shifted en 
masse through a series of 
memory cells under the 
command of a common 
signal. If, for instance, your 
machine is asked to add 
26.24 and 57.3, the first 
operation it must perform is 
to shift each digit of the larger 
number, including the 
decimal point, one place to 
the left. The shifted number is 
then 57.30, The decimal 
places now line up and so 
addition may take place. The 


shifting in the case of the 
trigonometric evaluation is 
slightly different. Here we 
want to move each digit, 
except the decimal point, by 
X positions to the left or right. 
This corresponds to 
multiplication by 10 x for 
leftward movements and 
10' x for rightward, 

■ Digit 

By Digit, I mean group of bits 
corresponding to one decimal 
digit or number between O 
and 9. 

■ Concatenation 

Usually applied to describe the 
linking together of two or more 
character expressions. 
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FINGERTIPS 


{continued from previous page} 
ordering of the R objects* we have a 
combination G^ 1 ) equalling 

NI/RIlN-RH, 


01 

R/S 



0;2 

STO 

5 


03 

SBR 

3 


04 

310 

1 


05 

STO 

2 


06 

R/S 



07 

INV 

SUN 

5 

S3 

SBR 

3 


S3 

INV 

SUN 

1 

10 

RCL 

5 


11 

SBR 

3 


12 

INV 

SUN 

1 

13 

INV 

SUN 

2 

14 

R/S 



15 

2nd 

LBL 

1 

16 

RCL 

1 


17 

GTO 

6 


16 

2nd 

LBL 

2 

19 

RCL 

2 


20 

GTO 

6 


21 

2nd 

LBL 

0 

22 

2nd 

INV 

ot 

23 

R5T 



24 

2nd 

LBL 

3 

25 

2nd 

x=t 


26 

DT0 

5 


27 

STO 

0 


23 

2nd 

LBL 

4 

29 

RCL 

0 


3@ 

2nd 

LOG 

X 

31 

+ 



32 

3ncf 

PSZ 


33 

GTO 

4 


34 

0 



35 

= 



36 

INV 

SBR 


37 

2nd 

LBL 

5 

33 

S 



39 

INV 

SBR 


40 

2nd 

LBL 

6 

41 

R/S 



42 

2nd 

INV 

INI 

43 

2nd 

INV 

L0GX 

44 

R/S 




To dear and re-set registers SBR 0: 
Enter n R/S; Enter f R/S 
For C(N press SBR 1 
For P(PJ press SBR 1 

For n only press SBR 3 then SBR 
6 

To calculate 1000: 

Enter 1000 SBR 3 SBR 6 

2567.6046 displayed 

Note 2567 Press R/S 

4,02355 displayed 
Therefore 1000 - 4.0235Sx 10 35fiV 

I briefly mentioned earlier that 
Casio have brought out a new 
calculator, the 6Q2-F. 

At first sight the Ca&io 6Q2-F looks 
identical to one of the 500 series 
machines, but the 602-P can hold a 
maximum of 512 lines of program — 
twice that of its cousin, che 502-P. 

A new and most welcome innova¬ 
tion* in keeping with ocher top-range 
calculators, has been to introduce A 
user-defined data- and program- 
memory panititiom 
The input capacity ranges from 32 
program steps and 8S data memories 
to 512 steps and 22 memories, Each 
memory will cost you eight program 
Steps. Inst ructions involving any but 
the first 22 memories, e,g, f MR 45, 
now occupy two program lines in¬ 
stead of one. This also applies to rhe 
on.lv new numeric function INV 


RNJ,> FIX which will round a 
number to a specified value of 
decimal places. It will have no effect 
on numbers Like 10-327* 10™. 

Incident ally, Casio has omitted the 
old NOP dummy funbrion which I 
never used anyway. What really dif¬ 
ferentiates this calculator from its 
predecessors is its alpha-numeric 
ability. Although this lends nothing 
to the computing power of the 
machine, in greatly increases its 
utility. 

No longer those dreary attempts to 
decipher the meaning of program 
Line FF-05. Not only can you see 
your present line in its full glory* but 
the preceding line or Lines if they will 
fit into the additional free display 
apace. This makes program editing 
and writing a pleasure. 

Extra display characters as well as 
the choice of upper and lower case 
almost lei the user become gram¬ 
matical, To sustain these characters 
Casio has produced a rectangular, 
dOT-marnXj Liquid-crystal display 
which I found disarming at first but 
have grown to like, 

There is no separate alpha-numeric 
display register. The X-regisrer 
doubles up for both numeric and 
character display with an Alpha an¬ 
nunciator present when Alpha mode 
is accessed by 

INV "ALPHA", 

There is, however, a register which 
stores the Last alpha-numeric display 
before returning to Normal or 
numeric mode. This may be accessed 
on the next return to Alpha mode by 
ihe command 

(INV ;] 

and may be concatenated with this 
character expression, 

It is possible, if wished, to give any 
program a four-character password 
which must be entered before that 
program can be accessed,- I really 
cannot see why Casio has done this 
especially as forgetting the password 
means scrapping the program, I 
carry no state secrets on my 
calculator, 

The handbook and program 
listings are, as usual* very useful. 1 
especially recommend [be extended 
pictorial information on subroutines 
and looping. Occasionally, though* 
the abysmal standard, of English 
obscures the meaning of sentences. 
For instance; 

All characters between these LWQ signs, 
“ lL " and 11 ,H * will be alphabetical com¬ 

ments,. regardless of any numerals nr 
calculating signs, even there, merely re¬ 
maining displayed ns They are, sr.d notbjng 
being atTealrtg the calculation. 

Not a very good advert for Casio’s 
English-japanese translating 
machine. 

Minor quibbles aside* the 6Q2-F 
and its half-capacity brother, the 
601-P, represent a great addition to 
the calculator inventory. I hear 
through rhe grapevine that Casio will 
be launching yet another range soon. 
The FX702F* already available in 
the U.S.j is a Basic-programmable 
machine and will provide the first 
challenge to the Sharp PC-1211. Its 
memory will hold 1,600 program 


steps while storing 26 Basic 
variables. Built-in interfaces for a 
printer, tape recorder and pre¬ 
programmed ROM will eventually 
make it a powerful system. 

To make up for the lack of a com¬ 
petition in last month’s issue, here is 
a brain-teaser posed by D J Davies of 
Troon. Consider two ladders resting 
against opposite perpendicular walls 
as shown below. The large ladder is 



30ft, tall, the small* 20ft. Their 
point of intersection is 10ft- above 
the ground. The neatest program, to 
evaluate the distance between the 
walls to four decimal places will win 
£5, You may well find it not as easy 
as it looks. 

Now let us turn to readers 1 
programs. First, something for the 
602-F, The following program 
allows the user to add numbers 
without using the + key or a 
program Execute command. 

LBL 
MR F 
LBL I 

INV PAUSE 
INV X~F 
GOTO t 
M + F 
GOTO O 

Actually* this will run on any of 
the 500/600 series machine and 
presumably any other with a Pause 
command. It was from Leon 
Goodfriend of Cardiff who also gives 
a biorythm calculation. 

After requesting your age in days 
the calculator displays your 
biorythms in the order physical, 
emotional and intellectual A special 
feature is the trend indicator; a + 
sign after vour biorythm — which is 
calculated on the sale +1, best and 
-1 worst — indicates that you are 
moving upwards in the cycle while a 
- sign indicates that you are on s 
downward trend. 
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GOTO 1 

Bernard Denchficld 

has 

a flight- 


simulator program for his Sinclair 
Cambridge Programmable. 

The program is based on a Boeing 
737 aircraft making an inaemment- 
landing-system approach on a :3 s 
glide-path. 

The aircraft starts at a range of 10 
nautical miles from rhe threshold of 
the runway. The height, between 
2,000 and 4,d00fc.* and speed* 
between 160 and 210 knots* are 
selected at the beginning of the game 
by the player. The object of the game 
is ro secure a safe landing- by crossing 
the threshold at a height of 0-100ft. 
and a speed between 120 and 140 
knots. 

This is achieved by selecting your 
descent rate, at each Stage and also 
the thrust-setting value and the 
distance you wish to travel under 
those conditions. If at any time 
during the game, the aircraft’s speed 
drops below 100 knots the aircraft 
has stalled and crashed. Similarly, if- 
a negative height is achieved the 
aircraft has also crashed. 
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Descent rate: between 50 and 
2000 ft./min 
Thrust-setting value; 

1 idle 

2 TOfOOOrpnn 
20 13 f OQOrpim 

40 50 r 000rpm (maxi 

or any other value between 1 

and 40 may be used. 

Distance: 1 or nautical miles at a 
time is recommended. 

To execute; enter descent rate, 
run, enter thrust-setting value, ran, 
enter distance* run, enter present 
speed, run, enter present speed again 
and run. New speed will be 
displayed. Then enter present 
height* run, enter descent rate again, 
run and then new_ height will be 
displayed. Finaly enter* A& 
goto 00 and C/CE, L 
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COMPUTACALC ZX 

Financial Planning far the ZX31 16K 

The screen acts as a window on an “electronic 
worksheet" consisting of a grid of rows and columns 
of headings, numbers or formulas. Move the cursor 
up, down or sideways to the desired row and column 
then enter, say, a new figure and everything on the 
worksheet dependent on it changes automatically. 

Ideal for solving "what If" problems at work or home. 
Features include selectable format, "slow'* mode for 
smooth scrolling across grid, single key cursor and 
gTld control, capacity for over S000 numbers (should 
you ever need that manyl), very fast computation of 
results, ability to work, with ZX printer, and 
operational procedure designed for convenience and 
Speed in use. 

This powerful piece of software brings the capabilities 
of the 2XS1 into line with much mope expensive 
computers. Computacalc will quickly become the most 
used program in your library as it takes over from 
pen, paper and calculator in aiding everyday financial 
decisions. 


For cassette and full documentation send cheque or 
P.O, for £7.95 to; Silicon Tricks, 2-4 Chichester 
Rents, Chancery Lane, London WC2. 



HOT OHOf .... 

FLOWCHARTING TEMPLATES 



1CL template .20 



CES template £0.75 


SOT ALSO,,., 

BOOKS ABOUT COMPUTERS 



* Programming 

* How computers work 

* How they are used 

* New technology 

* Computer history 


Book 1 Book 2 Book 3 
£4.50 £4.50 £4.50 

The Computer Studies series is the most 
widely used range of books of its kind. 


Prices include p&p and VAT 
Cheques/PO payable to ICL-CES. 
Full l 3 *t of publications available. 



education 
in schools 


ICL-CES 
60 Portman Rc 
Reading 
RG3 1NR 


®®e®®®©® 

©®®#©®®# 


THE 



POCKET BOOK 


Also suitable for ZX80 with 8K ROM 




Create your own m 

* TUNNELS & TROLLS 
BUCKET CATCHING 

* JAWS 

BECOME AN ARTIST 

* PRO-AM GOLF 
PUTTER 

ETCH-A-SKETCH 
FRUIT MACHINE 

With hold 

DIGITAL CLOCK 
DICE ROLLING 

plus 20 others ^w**™*: 

Hints & tips on programming 
J Reference Sections 




m 




.. 

W 




The ZX80 Pocket Book still 
available, prices u above, 


4TOM BUSINESS 


Each section contain*! - 

— Management Summary 

— Operating Instructions 

— Program notes 

— Source listing 




sss»wias 


&SZM 


PH 


a DOWNS AVKM K Ki^SOMSunvy KT18 5HCS 
TH Kpsum(0;J727) 21215 quoting ymirrivdit 
rani rrfV K iTrKt‘ t 21 Hour phone service*Air Mail 
delivery in Kuropourid otlpi airmail dsowhoiT 
add Cl.50 per hook. IViees shown above include 
I K postage and VAT on cassettes 
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ZX81 

IK and 16K computer owners 

Have you ever wondered if 
you are paying too 
much tax? 

Check you payslip! 

Your personal PAYE tax check is now available for year 
■ended 5 April 1982. 

Just enter the information from your payslip as 
instructed by the computer and your Tax Deductions, 
National Insurance Contributions, etc., will bo checked 
and displayed for you to compare with your actual 
payslip. Remember an independent verification is the 
most satisfactory. 

Program specifications: 

15K 1K 

- Monthly or weekly - Monthly or weekly 

_ t^k code change - Basic rate tax 

- All rates of tax — National Insurance Table A 

- National Insurance tables A r B - Not contracted out National 

or c Insurance 

- Not contracted out National - Contracted out National 
Insurance Insurance 

- Contracted out National and a tax code cheek is included 
Insurance 

£2.95 per cassette inclusive from: 

STROUD LITT AND CO. 

85 Jamestown Road, London NW1 

7DB 


i H & F SOFTWARE 5 F 


PRESENT TWO NEW REAL TIME GAMES 

FOR ATOM USERS 


EARLY WARNING 


POLECAT 



1 



Lttc 
!nl| = 

! r II_ T 

:: i r~i m 

r il 

=a 


Destroy the attacking wave of 
ICBMs using a radar tracking 
system and intercept missiles. At 
each attack wave becomes pro¬ 
gressively harder. 

48 levels sound - score end 
level counters. 


Avoiding Trie nuiiyiy rmc^ai, 

make your way through the 
maze to the surface, and steal 
I he food growing there. The 
maze changes when all the avail¬ 
able food has been returned 
borne. Millions of random mazes 
and auto score. 


Price: Early Warning: £4.95. Polecat: £4.95 OR 
Both Programs on one cassette £8.60. 

Deafer Enquiries Welcome. 


I ORDER FORM 

Send cheque/PO payable to; "ANDERSON" to A & F SOFTWARE, 


(0611 248 7195. 

Return Name & Address 


COC'fl M[ 

Program Tirin; 

Qty 

■3010D 

Polecat 


eoim 

E;itly V'/drrv: ng 


uoioo 

Polecat./ E nrly 
Warning 



t' 


Ch/Pp Ns 


Pr&grsm L^c 

I 



icros 


RAM EXPANSION for6502andZ80A 

ATOM - PET - UK 101/O.S. - TRS 80 - 

VIDEOGENIE and ZX81 



Expansion 

module 

Atom 

Old Pet 

New Pet 

UK/OS 

TRS80 

Videogenie 

ZX81 

1SK 

£40 

£40 

£40 

£40 

£33 

£33 

£33 

32K 

£52 

£52 

£52 

£52 

£45 

£45 

£45 

54 K 

£80 

£80 

£80 

£B0 

£73 

£73 

£73 

128K 

£130 

£130 

£130 

£130 

E123 

£123 

£123 


Prices shown are 
modules. 


All prices include full components and documentation Please add 15% VAT. 

"Extra power supply of 12V/1A and -5V/10mA required. You can either provide it yourself or we can 
supply it for you at £8 +VAT. 

Think of the future . . . and then get down to the basics., 

The power of your Microcomputer really lies in its software - and the power of its software depends 
directly upon the availability of Ram, 

Memorv modules are now easy to install and low cost. So why wait? _ 

We have designed memory modules for the PET, ATOM, UK 101 /OHIO SUPER BO Aft D, TRS80, 
VIDEOGENIE and the ZX81. Off the shelf and ready to run. In most cases, simply plug into the 4u pi 
socket of your Microprocessor and you get 128K, 64K r 32K or 16K more RAM at your fingertips. 

How do we do it? . __ A .™ c 

We make the latest device in the field available to everyone — the Motorola_MC 6666 Wp 

L20 or 64K bit on a sinqle chip, which consumes a mere 10mA at 5V to retain your data or programs. We 
put eight of this on to a board the size of a cigarette packet to give you eight times the actual power of 

your Microcomputer. . , , ^ 

If you do not yet know how to make full use of your 64/128K, our latest documentation includes 

programming examples to start you off. 

Please write or ring us for further details: Cl - A cgqfv 

AUDIO COMPUTERS, 87 BOURNEMOUTH PARK ROAD, SOUTH END-ON-SEA, ESSEX 

TEL: 0702 613081 
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RESPONSE FRAME 


Do you have a problem? Your manuaf is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell and Trevor 
Sharpies will do their best to answer your 
queries. Please include only one question per 
letter and mark them “Response Frame", 


STEPPING UP 

■ As an old newcomer to com¬ 
puting — I am over 70 — J must 
congratulate you oil your 
magazine} the nest issue is 
eagerly awaited. 1 want to pro¬ 
gress from my ZX-SG, but am 
puzalcd about the choices. My 
maximum outlay will be £300 
and I shall have to sell my ZX-80 
to make that possible. Vet what 
do I bay? Pm interested in colour 
for the grandchildren but will 
want to use it for more personal 
computing uses. Another aspect 
will be weight and portability — 
from cupboard to table — as we 
have no provision for permanent 
location. Therefore, Fm not loo 
happy about the so-called add-on 
features. Having no experience 
with more powerful computers l 
don’t know how to assess their 
merits, aod at my age, the next 
computer is likely to be my last. 

A Imm ins, 
Safe, Cheshire. 

There are, as you say, a number of 
computers on the market, and the 
choice car] be a little bewildering. We 
think the choice can be reduced to 
four in your case, The Vic which of¬ 
fers colour and sound for around 
£200- but needs a special £50 cassette 
player and uses Pet Basie; the Tandy 
Colour Computer which offers col¬ 
our und soundj, and uses cassettes for 
saving programs, is ideal as the next 
step up from the ZX-80 as it uses 
almost standard ZX-80 Basic — apart 
from the sound and colour com¬ 
mands; the Texas TI-99/4 has col¬ 
our, sound, good software support, 
but it is rather slow and limited 
without the extra plug-in extended 
Basic; the BBC Proton will have the 
added advantage of a vast library of 
software, articles, hooks and the like 
— plus the TV programme. Delivery 
times on the Tandy and the BBC 
machine ate a little uncertain, so we 
think it is a choice between the Vic or 
the Texas, Of these, the Vic is a 
much younger computer than the 
Texas which, in some respects, is like 
a glorified games machine, but the 
Texas has — at present — better soft¬ 
ware support. 

GAMES CHOICE 

I I am registered blind but 
have sufficient vision io read at 
close range a domestic TV, 
preferably white print on col¬ 
oured background. I want a 
home computer best suited for 
intellectual and hobby use. Top 
priorities are in the following 
nrdert very goad games poten- 
tialj comprehensive software; 
exceptional graphics; good 


facilities for learning programm¬ 
ing from beginners’ 1 to advanced 
level. I would require sufficient 
memory tQ Cope with these 
facilities. I think a domestic TV 
as VDU would be best suited to 
me if clarity does not suffer. 

FA Nowm, 
Ruthfin, Chuyd. 

Wf. have met three people with 
limited vision who find ibe ZX-Bl 
very useful, especially if a large- 
screen domestic television is used for 
[he display. However, the Vic has an 
even larger display, as well as having 
much more flexible graphics in¬ 
cluding colour, and a memory- 
mapper screen, so this may he more 
suitable. The Tandy Colour Com¬ 
puter, which will he available later 
this year, has large clear Letters in its 
display. Obviously, the money you 
have to spend will dicrate to some ex¬ 
tent the computer you buy. The 
ZX-Si is around £70, [he Vic around 
£200 and the Tandy Colour Corn- 
pure r will be more than £300. 
However, the Vic and Tandy are 
more flexible than the X.X-SL 


ZX-81 COMMAND 

H Would it be possible for you 
to tell me what the ZX-80 “TL$ 1+ 
would be on the ZX-81? I have 
spent hours trying to discover it, 
I am also very interested in, 
graphics. Is it possible to obtain 
high-resolution graphics nn the 
ZX-Sl? 

Andrew Hum, 
Bury , Lancashire, 

The equivalent function to TL$ 
on the ZX-81 is 

(2 TO) 

This is how you use it. On the 
ZX-SO you say; 

LET A> = TL$ [A$] 

While the ZX-SI equivalent is.: 
LET A$ = AS \2 TO) 


SINCLAIR PRINTER 

9 How is the /X printer con¬ 
nected to the ZX-81 if you have a 
16K RAM pack connected to the 
back of the computer? Is the ZX 
primer connected to the back of 
the IfiK or to the inside of the 
computer? Also, what kind of 
paper does the ZX printer use? Is 
it normal or a special expensive 
kind only available from 
Sinclair? 

Antony Upward, 
King's Heaih, Birmingham. 

The zx printer is connected bv a 

jr 

short kad to a unit which plugs 
directly into the ZX-81, leaving a 
further connector strip fit the back 
for attaching the 16K pack. The one 


wc have seen (lops about alarmingly, 
but we believe this will be improved 
on the unirs put on sale. The printer 
needs a special metallic paper, but ii 
will be available from other sources 
as well as Sinclair Research. 

O K. FOR MATHS? 

9 I reiid your review of the 
Vic-2J) with Interest since I am 
considering buying my first com¬ 
puter. I am beginning to feel that 
since three-quarters of home- 
computer users are interested in 
their machines only as toys, that 
games rclaicd facilities are ac¬ 
cordingly heavily weighted in 
reviews. Am I right, or is it fairer 
to say that the more serious 
m a the m a tically-re lated fa c il it ie s 
are common to all micros? I ask 
this question since the Vic-20 is 
obviously generating plenty of 
interest and favourable com¬ 
ment, yet it seems to me that, to 
someone who is not interested in 
playing games and who does not 
require external storage, the 
Sinclair ZX-81 with 16K RAM at 
£120 is far better value for money 
than the Commodore machine, 
or indeed any other. 

JV Jf Ford, 
Newmarket. 

Firstly., although people buy 
computers for a wide variety of 
reasons, nearly all find they spend 
some time playing with them. It is 
fun and ibe least painful way to learn 
programming and ro become familiar 
with your computer. So, do not look 
down on game playing until you have 
tried it. Secondly., review’s often 
highlight game features because 
these are precisely the same features 
which yuu’U use for serious 
mathematical work. If you really do 
not want external storage — that is, if 
you are happy to enter the program 
every time vou want to run it — then 
for many mathematical tasks* you 
will not even need the 1GK. pack on 
the ZX-81. The things to look for 
are: floating-point arithmetic; 
highest and lowest acceptable 
arithmetic values; Slow many decimal 
points accuracy; and functions 
available direct from the keyboard 
such as sin, cos, square root and the 
like. You can find these from reading 
the manufacturer's literature, And 
you can be reasonably safe in assum¬ 
ing that if they are listed, they will 
work accurately and quickly. As a 
final thought, you may And a pro¬ 
grammable calculator is more 
suitable for your task than a small 
computer. 

MUSIC PROGRAM 

9 I would like to congratulate 
you on the first Iwi) issues of your 
magazine. As a recent owner of 
the ZX-81, I find the majority of 
the articles interesting and easy 
to read. I have spent some time 
trying with little success, to con¬ 
vert Robin ArlotCs complete 
music program, August/ 
September issue, to run on 
my ZX-81. The program crashes 


the machine a$ SUOn uS the USR 
routine is entered on line 110. 
Could you help? 

D J Lam h, 
Bracknell, Berkshire. 

A com n. lit: routine to enable you to 
play your ZX-81 like an organ is 
given in the book Mastering machine 
code on yottr ZX-81 or ZX-80, by 
Tony Baker, and the revised ZX-80 
magic book with ZX-81 supplement 
also gives i way of producing music 
from, your ZX-81. It is not particular¬ 
ly simple. Another way of getting the 
first steps towards music on the 
ZX-81, suggested by L D Tanner of 
Waddon, Croydon, a member of the 
National ZX-80 and ZX-81 Users’ 
Club, is as follows: you need to put a 
transistor radio near your computer 
to hear The music. You may be able 
to hear it through your TV speaker if 
you turn up the volume. It may be 
necessary to tune the TV slightly off 
the best picture position to obtain the 
best sound. This routine is reprinted 
from the book 50 rip-roaring garnet 
for she ZX-80 and Z.X-8L 

1 LET K = 1 00 

2 FOR C = 1 TO 2 

3 FOR A = 1 TO K 

4 GOSUB 30 

6 NEXT A 

6 FOR A = 1 TO K 

7 GOSUB 30 

8 NEXT A 

9 FOR A - 1 TO K 

10 LET J - J + 1 

11 GOSUB30 

12 NEXT A 

13 PAUSE 5 

14 FOR S = 1 TO 3 

1 & FOR A = 1 TO 17 

16 GOSUB 30 

17 NEXT A 

18 NEXT S 

19 NEXT G 

20 PAUSE 5 

21 FOR A = 1 TO 50 

22 GOSUB 30 

23 NEXT A 

24 FOR A + 1 TO K 

25 GOSUB 30 

26 LET J = J + 1 

27 NEXT A 

28 PAUSE 10 

29 RUN 

30 SLOW 

31 FAST 

32 LET J = 0 

33 RETURN 

SCREEN LINK-UP 

9 What is the difference bet¬ 
ween a monitor and a VDU and 
can I connect my ZX-S1 directly 
to either? 

A Burge 
London , X m. 

Vdu stands for visual display unit 
and is a generic term for any cathode- 
ray cube used as an output device. A 
monitor is. In effect, a TV without a 
unit to rune in stations. It produces a 
superior display from computers 
compared to a normal television. You 
need a small circuit to connect your 
ZX-81 to a monitor. A suitable cir¬ 
cuit is described in Timedata’s book 
The ZX-80 magic book, now avail¬ 
able with a ZX-81 supplement. | 
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CAD on the ATOM 


Full range of Computer Aided Design Software 

• Command driven Graphics Modules 

• Drawings saved on cassette or disks 

• Create arid Edit mode 
•Versions for all Atoms over 5K 

• From £5.00 4 VAT for cassette version 

Home Book-keeping 

• Cheque book balance 

• Instant statements 

• Standing orders 

• Bank balance predictions 

• E5.00 4 VAT on tape 

Available from: 

Intelligent Artefacts Limited 
Cambridge Road, Orwell, Royston, Herts SG8 5GD 
Tel: Cambridge (0223) 207689 



ZX-81 16K SOFTWARE 


PACK IS/1 includes all of: 

AIR TRAFFIC CONTROL: Animated radar screen of busy 
airport shown, you must bring planes into land; INVADERS: 
INVADERS SELF PLAY: PHONEBOOK; keep friends and 
relatives numbers on cassette; DATE '81; computer dating 
program, who will it pick for you? 

ALL ONLY £496 


PACK 16/2 includes all of: 

ADVENTURE ATLANTIC: You may become very rich or 
you may be marooned forever; BREAKOUT: SQUASH 
PRACTICE: TRANSLATOR: translates any European 
language to any other, vocab on cassette; 
CGMPUTAPRINT; use this program to predict horse races, 
or football pools! 

ALL ONLY £4.95 


Both packs come with full instructions, booklets end are 
saved on cassette ready to run. 


TAPEBOOK 50 version 3 


50 PROGRAMS for the IKRAM ZX 81, 

The latest version includes: SQUASH, INVADERS, 
COLUMBIA, SPLAT, INTEGRATION, BANK A/C, CREDIT 
CARD CALCULATOR AND LOTS MORE. 

All on cassette and reedy to run now, With full instructions. 

Still amazing value at £6,96 the lot, 


The breakthrough you've waited for: 
PROGRAM THE ZX-81 !N ENGLISH!! 

with GAMAL 81, you can now write adventure programs in 
hours not weeks and with GAMAL 81 you'll have every 
adventure you'll ever want for the price of one. Comes on 
cassette with instruction book, £12,95. 

{requires 16K) 1C8.00 see below) 


ZX-81 



PACK 16/1 
PAXK 16/2 4 
Tapebooks 50,3 



SPECIAL OFFER TO ZX 81 OWNERS 

GAMAL is £8.00 only if you order either offer 


CONTROL TECHNOLOGY 

39 Gloucester ftd. Gee Cross, Hyde, Cheshire SK14 5JG 
061-368 7558 


C*tech - Big ideas for small computer — ail software 
by return of postil 
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SOFTWARE FILE 


Software File gives you the opportunity to have your programs, 
ideas or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them. Mark your letter clearly for Your Computer. We will pay £6 for 
each contribution published. 


Remember re-number 


James Tyler. 

Portsmouth. 

This program is a modification of the re¬ 
number routine by Ian Craig, which was 
published on page 37 of the August/ 
September issue of Your Computer, 

The old version of the re-number had a few 
shortcomings-. When executed, it would cause 
the system to crash irrevocably if line 9999 
was not present in the listing, or if there was 
no listing. 

This new program does not have these 
disadvantages. It is virtually crashproof and 
once loaded is unaffected by New. 

Before entering the Following Basic 
program, type in: 

POKE 16383, 222 
POKE 16389, 67 

On a IK ZX-81 this saves 34 bytes above 
RAM-Top = 17374 to 17407. This is where 


we will store the machine-code routine. If you 
have a 16K RAM pack, different values must 
be entered. So, type: 

POKE 16388, 222 
POKE 16389, 127 

This means that the routine will then be 
stored in addresses 32734 to 32767, See page 
163 in the ZX-$1 manual for details. As soon 
as you have Poked these two values, type New. 

Now that we have reserved our memory 
area, we can start to enter the program, You 
must remember to perform the Last procedure 
before loading the re-number from tape. 

10 DIM M (341 
20 FOR B - 7 TO 34 
30 INPUT MlSf 

40 PRIMT AT 6,4; JJ |3 SPACES!" 

50 PRINT AT 6,4: MIB) 

60 NEXT B 

Enter and run the program, and then type 
the following decimal numbers from left to 
right. 

33, 125, 64, 17, 10, 0, 126, 254, 118, 32, 6, 35, 


126, 254, 118, 200. 43, 114, 35 r 115, 6, 10, 19, 

16 , 253 r 36, 126, 254, 118 , 32, 250, 35, 24 , 228 

When all 34 values have been entered, 
return to the listing and erase the line 
numbers, but do not use New or any 
command likely to dear the variables, such as 
Run or Clear. Now enter: 

10 REM "RE-NO." 

20 FOR B - 17374 TO 17407 
30 POKE B, M(B-17373) 

40 NEXT B 

50 PRINT AT 1,5; "ZX-31 RE-NUMBER" 

60 PRINT AT 3,5; "CALL AT: USR 17374" 

70 PAUSE 200 
80 NEW 

90 SAVE ' RE-NO. r 
100 GOTO 20 

Remember to change addresses at lines 20 
and 30 appropriately if you have more than 
IK of memory. Now start your recorder 
recording and type; 

GOTO 90 

This saves the program together with the re¬ 
number routine in such a way that when the 
program is Loaded in future, it will auto¬ 
matically Run, 

When the program is written on to tape, 
there will be a pause and the screen will clear. 
The re-number routine can then be called at 
any time by entering 

PRINT USR 17374 
or 32734 on the 16K version. 



21 

?l\ 

40 

LD HL..407D 

; FIRST LINE IN NO. IN LISTING 

23 

INC HL 





11 

m 

00 

LD 6£,0fi 


73 

LD CHL},E 



BV 

10 

7E 



LB FL <HL) 

; TEST FOR END OF BRSIC LISTING 

06 OR 

LD 

; INC LINE 

NO* 

FE 

76 


CP 76 


13 

INC DE 





20 

06 


JRNZ 


10 FD 

DJNZ 





23 



INC HL 


23 

INC HL 





7E 



LD flrCHL? 


7E 

LDfi,CHL? 





FE 

76 


CP 76 


FE 76 

CP 76 

; TEST FOR 

END 

OF 

PROG LINE 

CS 



RET Z 

J IF SO, RETURN TO BASIC 

20 Ffl 

JRNZ 





£B 



DEC HL 

; OTHERWISE RENUMBER 

23 

INC HL 





72 



LB CHL>jD 


13 E4 

JR 

; jump 





Free memory 

Paul Brittain, 

Chelmsford, Essex. 

If YOU LOOK at the memory map for your 
Sinclair computer — page 171 ZX-81 manual, 
page 106 ZX-80 manual — you will see that 
the free memory is bounded at the upper end 
by the machine stack, and at the lower end by 
the top of the Basic system. Thus to find the 
amount of free memory at any particular 
moment, you must subtract the relevant 
system variable from the SP register. 

However, since it is not possible to access 
the contents of a register directly from Basic, a 
machine-code routine must be used, such as 
the one I have written. 

Turning to the listing, you can see that the 
machine code required is relatively simple. 


and for the most part self-explanatory. 
However, I shall attempt to answer two 
questions likely to arise. 

First, as you may have noticed, the system 
variable marking the top of the Basic system is 
DFEND — address 16400 — in the case of 
the 4K ROM, or STKEND - address 16412 
— in the case of the 8K ROM and ZX-81. 

Secondly, note that the SK ROM version 
contains extra instructions to transfer the 
result from the HL register into the BC 
register, and to satisfy the return conditions. 
These instructions should be added to all 
routines converted from the 4K ROM if they 
are to function correctly — especially those 
which give a numeric result or alter the IY or I 
registers. 

Finally, some notes on how to use the 
program. Since the code is entirely position 


independent, it can be placed anywhere 
convenient in memory. For this reason I have 
not included any addresses in the listing. 

When storing the machine code, my 
favourite method is to Poke it into a Rem 
statement in the first line of a Basic program, 
remembering that the address of the first byte 
after the Rem is 16427 in 4K ROM machines, 
and 16514 in 8K ROM machines. For further 
details on this and other methods of storing 
machine code, consult the article by Trevor 
Sharpies in the AugusttSeptember issue. 

Once the routine has been loaded into 
memory, it is called using 

PRINT USR (address! 

where address is the one to which the first byte 
was Poked. This will result in the number of 
bytes of free memory being displayed on the 
screen. 



DECIURL 

HEX 

IHSTR 

COMMENTS 

175 

RF 

XQR fl 

; zero Fb reset C flas 

103 

67 

LD H,ft 

; zero HL < *-iu i cker 

111 

SF 

LD L, R 

; than LD HL Ch 0> 

57 

39 

RDD HL, SF' 

;leads SP into HL 

237,75,28,64 

ED,* 4E j 1C^ 40 

LD EC,(16412) 

;tor of BASIC into EC 

237 ,66 

ED, 42 

SEC HL,EC 

; subtract giving -free 
memory 

229 

E5 

PUSH HL 

;-transfer- result 

(continued on next page) 
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SOFTWARE FIVE 


f continued from pre vious page} 

193 Cl 

253,33.0.64 FD.21, 

62,30 3E.1E 

237,71 ED.47 

201 C9 


^ 60,40 


FOP BC 
LE IV,4030 
LE fi,IE H 
LE I,R 
RET 


, j ryto BC 
H ; sat i s+y 
; return 
; conditions 
;return to BASIC 


4K ROM Q1 BYTES) 

DECIMAL 
175 
103 
111 

237,75,16,64 
237,66 

201 


HEX 

AF 

67 

6F 

ED.4B,10,40 
ED, 42 

C9 


COMMENTS 

;zero A,reset C tlas 
;zero HL (otuicker 
; than LD HL.O.Q) 

LE BC,<16400) > tor o-f BASIC into BC 
SBC HL,BC' ;subtract sivin* tree 

;memory 

RET ;return to BASIC 


INSTR 
XOR A 
LD H,R 
LD L, A 


Mortgage calculator 


J Consadfne, 
North Ferhby, 
Humberside. 


;• * 


As the greatest expense incurred by any family 
is buying a hou$e ? the effect of changes in 
mortgage payments should be quickly 
checked. To simplify the check, 1 have written 
Mortgage Calculator, which allows you to see 


what happens when any variable is changed. 
The menu allows you to s el eel which 
variable to re calculate and therefore many 
options can be investigated quickly without 
repeated manual calculations. 


20 

25 

so 

i:. 

5U 


5 P«lHr , ICLfi]CCLlDl"TAB«a3"tRVS]*^i "> imMwiitMii" 

10 P RI NT 1A Bifi > ■ [R V 51 * rlOfi T G fi BE CALCULATOR* 1 
TO IfTTAilWtRYS] ******* **=* *****' **■■* **" 

R E H * T J r C ONSAD I hfE 30/7/S 1=> * 
pfrthJT‘*[capjtcuDjC.Cuif3"rAU-: lAmENtr 
PftIHTTAB r i 63 "HHI*#* 

PFr £ N T" C C UR ? [ C U 0 J RE5ULT OF CHANGING VARIABLES <JFTj 
PR[ AT"tCUR31CliD] £CU0 ]f R'3S11 .ERUfll HCNTHLf HEPATHEnTS." 
j.g pp|«T"ECUR3CClfDJ[ftUS12.ElififlllUHT EORRO0EI r ." 

30 PR 1M T"£ CUS 3 E CUH 3 r R vs JJ.t H VO 1 WU H B ER OF REPAYMENT TEAftf. 1 

PSTHT-TCUfcJECUR3EEUR2TCUR ] [CUD□ EEL'33 2 1 CIfD3CJFSES3 GPT10H W 
100 CD5USSO0C 

lit LI = VAL i fl* >: 3 F1 > 1H E H100 

120 DNUtiflTfiI000,3000,5000 

IC00 FS1HT - [CLR 3EEU13 JECUIl] Tn Sh!DU AFFECT D-N TF:0S1llOrTHLY REPAY MLH I S 
J0OS FKINfEClfPlYiPE 1N NEU VALUES DF:-“ 

IC'10 1WFUT TClFPliCUDJftHOUHT BOREauED" ;'T 

IMPUT'TCVPIAAIIU-AL RATE OF INTEREST t [-E 12 P T5 OC.) ';*iA>A/l0t 
INPUT "CtWSINfl.DF YEARS PAYBACK.' J-H 

f P=ft *T J,*■ (1 - U / C1 + ft I T W3 3: HS = IWTifiR/l2?Pl J 

fr 3 at"CCUDJ[Cud]u]TH the above ualues tour flmrfHLY 1 

PF(]AT"REFAY,1EKTS KILL BEi'CtUSl 11 
m?0 PPinTTAE0211"£KVS]"HP"CCULJ PDIjHDS." 

I0RO GOTCtOOO 

J000 f III NT'CCi,R3CCUIi]CCUD3TG SHUII HQd NGCH UJU CAN rRUSUBQEKflU 


<0 C OH I HUE-' 


1020 

103B 

10AO 

1050 

10-00 


J&05 PRINT"£CUBJTTPg JH hEU MURK OF:-" 

2010 INPU I" t C If BC 1 CUD 0110 NT HI T H E Fft YdElJT S " i MR i A N = 0R* 12 

2020 INFEIT"tCUD JAN*IUAL RATE OF INTERESTi I,E.12,15 E TC, 3" | A 10'- 

2030 [NF!lT" ECU BIND. OF TEARS PATIACK.-JN 

204J HI Aft-(AR/i i 1 + A3TH J ] >/Ai:T*I«T [T4l t 

2050 PJRIKT-ICUD3CCUPJUITH THE ABflUE VALUES YOL CAR t OFt*DUtd'Jl]’ 

It&Q PRINT TAB 415F" [R0$3"V“ , t CUL3 FDUNBS." 

2070 DOTOSO’00 

3000 PRINT"tCLRlLCUIFIECUtiSTD SHQU THE AFFECT OF CHANGES 0N THE" 

5010 F'fi]NT"CCUJj]£RvS’lPEPAYUERr TlHECRUOl TYPE IN NEU UALllES OF;'" 

3020 INPUT"ICU03CCUD 1 NOHTHLIf REPATNENT3"[ lift: AFi =MR * 1 ? 

3030 ’NPUT"[CUD ]ANNUAL RATE Of lHTERtST([E,12 JS ETC-1" \ A:A-A/T0O 

•]0HO ] N RU T ' t CU D J A rtOJA T BDRKOUEB"[Y 

3050 .H«LDG(ASi f I AP-£A( Y I 1 1 +ft3 :H = IffTt H-H ) 

-50*0 PRINT^EEURIICUDIHITH THE A?U0E VALUES TtUTR [R0S3REPAYH6AT" 

1070 pirr nt-tihe ujll be t-1cii b]" 

3080 PRINTTA0I I 53 ■"[RUS J ■ w■ cbUL ] TEARS" 

3090 EGT0^000 

■,000 CETAA:IFAt= , '"ThEN5O0O 

iolc PR IH T" C C l)B3 C CUD 1C CUD3 ECUS! t CUR ] ECllR I tCUR ] C CUR 1 EfrUS 1 PR ESS A FOR HEN!1. 
*0 10 60SUB-5000 
*020 IFAt^N-TUElfS 
5030 a fit 0801O 


Line drawer 


>>: 


Guy Breaker, 

St Athens, Hertfordshire, L_ 

In the ZX-81 manual j in chapter 18 on 
graphics, there is an exercise containing a 
subroutine which plots a line between two 
pixel co-ordinates on the screen, Line Drawer 
performs this same Function at halt the length 
of the program in the manual and using fewer 


variables. This means it would be very useful 
to a IK machine owner. 

The variables X2,Y2 — the co-ordinates of 
the end of the line — and. Xl 3 \l — the co¬ 
ordinates of the beginning of the line — muse 
be initialised before entering the subroutine. 

It draws the line bv first finding the height 
and width of the line, then starts a loop which 
is as long as the greater of these two. Having 
plotted the first position., it increments the 
current co-ordinates by the fractions "width 


over greater length" and “height over greater 
length, 18 It continues the loop until the final 
pixel is reached and returns to the main 
program. 


Atomic invaders 


Jonathan Misted, mm 

Chisiehurst Kent 
THfc IDEA is to shoot down as many invaders 
before they overrun you, They appear from 
the bottom and move upwards. Each invader 
is three characters wide and you have to hit 
them using: bombs which fall downwards. You 
fire them by pressing the control key. The 
bomb then tumbles from the present position 
of your destroyer which von move with the 
shift key for left, and the repeat key for right. 
The destroyer stays on the top line during 


the game. While one drops a bomb, one can 
still move* but one cannot drop another one. 
At the beginning of the game you are asked for 
the delay which is how many moves you have 
compared to with their one. 70 is average. The 
lower the number the harder it is and more 
skilful. 

It also asks you the number ol invaders. 
This is the total number which will appear. 
The higher the number, the harder it is. 
Finally, it asks you for the height they must 
reach. This is the number of lines from the 
bottom they must reach to end the game. 

bach time an invader appears, it is always on 
the bottom line of the screen, and all the others 


1000 

LET G=0 

i 

LET H-0 

1018 

LET K=X2->41 

1015 

LET V=V2-Y1 

1020 

LET 1 =BBS K 

10£5 

IF flBS Y>Z THEM LET Z=R£S Y 

1030 

FOR F=i TO 2 

1055 

PLOT G+Xi#H+Vl 

1040 

LET G=0+tf/Z 

1045 

LET H=H+V/ , Z 

1050 

NEKT F 

1060 

RETURN 


which are still left on the screen scroll up, 

1000-1999 ore a set-up routine. 

2000m - Small letters after the line number a re a 

label used in jumps/Gosuba. This subroutine 
is for movement and firing by the person. 

3QO0f If a bomb is Falling, a branch is made 
to this subroutine, if the bomb hits a side of 
an alien it is deflected, If it hits one,, e branch 
is made to 3500. 

3500 -- An alien is hit. Check for no more on 
the screen, if so, make another one appear. It 
also wipes out alien. 

4000a - Checks for aliens' turn. It sounds the 
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SOFTWARE FILE 


internal loudspeaker, plots a new one, checks 
for any going above the line, and moves the 
others up. 

5Q00e — The End subroutine, It prints out 


relevant data. A total score is not provided, 
though this could be added to the program if 
it is needed. 

The whole program sits in about 1.5K, of 


memory though I think it might be possible to 
fit it in an unexpended Atom, if pains are 
taken to exclude spaces, shorten commands,, 
etc. 


1 INPUT " DELAY "Rj ^" NO, OF IMVftDERS"Kift=RBStRJ;K=RBS<K> 

2 IF R>20© OR K>50 GOTO I 

3 INPUT "THE HEIGHT THEY RUST GET TU", V;V=flBS< V >JIF VMS G.3 

5 ld=25;B=G;S'=0;e=.i;u=0 

£0 V=#C0C9FCC£iQ=#S009;L=#C01CFC2F 
3S GGSUB 1U00; 

4Q G0$UE HJU-U+1 
5© IF F-l (3DSUB F; 

60 GOSUB flj 
70 COTO 40 
100© DIM RR<V) 

1010 FOR X=0 TO Vi fifl <)(>■&; NEXT; T*999 
1939 REIUPJH 

2000m PF O-fl; lF?iE00l4ir40=0 IF F-0 F*l;X=Q+33+P 

2010 1F71E001C128 IF P>0 pap-i 

2030 IF ?#B002£#40-0 IF E<29 P=P+t 

2030 B'F-V 

2999 RETURN 

3O00f FOR M=0 TO 4;70-32; IF ?X=#FC GOTO 3500 


3010 IF?X-#2F X=X-I 
3020 IF?X=*1C X"X+I 

3030 ?X=H; D=X;IF X>#0iEO F-0,H-4;?X=32 

3040 X«X+32;NEXt 
3050 RETURN 

3500 X ! -1 =fl;X= IS-CC X-Q) 732 >; flfl<X>=0; F=@; S=S+1; M=4i ] FS^E LFTT=999 
3530 IF 5=D+K GOTO e 
3520 GOTO 3046 

40005 . t=t+i ; rrrcR return 

4005 ?Q=32;T=0;F.M=V TQ2 STEP-1 i Aft - AftOM-P; N,; IFflFK V >O0G. #■ 

4©10 P- *?'i IF K<1 RETURN 

4020 tC-K-UD=D+l;flfl 11 >=RESRNDX20 +4 ; ] (RA (I ) +Q+4 Z9> =L 
4999 RETURN 

SO00e IFflR(y>=0 GDT05005 

5003 Ji=Rft< Y> * #021 F-V*32; F0RX=0TO9; P, $7; J I'f-ifl: #003030; NEXT 
5005 FORX=0TQl6;P t *7MH. ;Pv" FOODOOOOOOGM! ' "' "YOU DESTROYED "S 
501© P. “JNVRDERS,"'’" OUT OF THE "U 1- THAT RPPERRED ! " y 
5020 IFRR<V>O0 F+ "ONE FLEW RBOVE THE LINE AT R HEIGHT OF *V' 
5030 P." RND IT TOOK YOU *‘U" MOVES."-'" BYE FOR MOW If"" 

5999 END 


Moving graphics 

Loff Holt, 

Warstey, Manchester. 

Why so MUCH fuss is kicked up about moving 
graphics on the ZX-81 is easy to understand: 
mtist ZX-8Q owners will tell you its most 
severe limitation — barring, possibly, the 
integer Basic — is the screen flicker. This set¬ 
back, which even new-RGM ZX-SG owners 
sutler, makes real-time, continuous, non- 
flicker moving graphics impossible in Basic. 

'I'he ZX-81 is free from screen flicker, but 
tlnis does not make good moving-graphics 
programs easy to write. Here are a few of the 
tricks necessary to achieve a convincing and 
professional moving display in just IK RAM 
— and in Basic, It even includes an addictive 
moving-graphics game to illustrate the points. 
There are, effectively, two types of moving- 
graphics programs for the ZX-81: those which 
require a permanent display of which only a 
pan moves, e.g., a maze game, and those in 
which not much is displayed and so the screen 
can be cleared completely in between moves. 

The advantage of the second group is that 
clearing the screen saves memory by 
preventing the computer remembering lines of 
blank spaces where something used to be. The 
disadvantage is that, unless there is very little 
to be re-drawn after each CI.S, such programs 
tend to be very slow. 

Already it can be seen that memory-saving 
plays a large part in graphical-program design. 
However, moving-graphics programs have the 
additional problem of time-saving: programs 
which use too much display — unless you have 
16K RAM — or which have 30 lines between 
each move are less than useless. Remember, 
these programs have to work in slow mode to 
avoid screen flicker. 

To overcome these two main problems — 
time and memory — several programming 
tricks must he used to produce a program 
which, apart from being interesting and 
useful, actually works. 

1’he usual structure of moving-graphics 
programs is a loop in which the display is 
updated by erasing the current positions of the 
moving object, calculating their new positions 
and displaying them before returning for 
another pass through the loop. The loop must 
also contain a test for leaving the loop, e.g., 
has time run out? or a finish position been 
reached? etc. Let us now consider each part of 


this loop in turn before looking at the other 
parts of the program. 

Why erase the moving objects before you 
know where they are going to go next? The 
reason is that their positions are remembered 
by two variables, usually L for line and C for 
column when using Print At statements or X 
and Y for Plot statements. These two variables 
are updated continuously. 

Thus, it is essential to erase the object before 
its position is changed and its old position 
forgotten. However, if the moving objects are 
the only things on the screen, the whole screen 
can be cleared at once and this does not have to 
be done until the new positions have been 
calculated. 

We now examine two possible components 
of the calculating-ncw’positions part of the 
loop. Most moving-graphics programs require 
a method by which the user can affect the 
display: usually by means of moving a cursor. 
Using the Inkcy£ instruction, such an effect 
can be easily created. In the following 
program, L is the line and C the column 
denoting the cursor’s position. By pressing the 
unshifted cursor keys 5 to 8, the user can move 
the cursor by altering its line and column 
numbers and thus its position on the screen. 
10 LET L = 10 
20 LET C=M5 
30 PRINT AT L.C; "B' r 
40 LET L = L + (INkEYf — J '6 r l —(IWKEY£ = '7 r '} 
50 LET L = L + (L<0)-(L>21) 

60 LET C - C + (iNKEYf- "8") —(INKEYE - Jr 5' r } 
70 LET C = C+(C<0) -(0315 
SO CLS 
90 GOTO 30 

Lines TO to 70 use the special end-of-loop 
conditional statement of the ZX-81 and ZX- 
80- If the part in bi'ackers is true, it counts as 
1; if not, it counts as 0. The conditional 
Statement re-positions the cursor, lines 40 and 
60, and secondly prevents it wandering off the 
edge of the screen, lines 50 and 70, This small 
section of the program is fundamental to 
almost all moving-graphics programs in which 
the user plays a part. You will find yourself 
using lines 3fl to 70, in identical form, over 
and over again, 

The Plot statement can be used to create a 
ball which moves in a diagonal fashion around 
the screen, changing direction when it meets 
the edge of the screen. The following program 
illustrates how this is done, again using the 
special conditional statement. 

10 LET H= 1 


20 LET V = 1 
30 LET X =31 
40 LET Y =21 
50 PLOT X r Y 

60 LET H - (X = 0)— : (X=63} + H*{X>Q AND 
X<63) 

70 LET V - 1Y- 0) —(Y =43} + V*(Y>0 AND 
Y<63) 

80 LET X = X + H 
30 LET Y = Y + V 
100 CLS 
110 GOTO 50 

H and V are the horizontal and vertical 
directions of the ball: they are changed only 
w r hen the ball reaches the edge of the screen. X 
and Y cannot be changed directly as it would 
then prove difficult to remember which way 
the ball was travel ling. 

The two processes we have just examined 
are extremely useful and are the basis of the 
main program. Notice that, as yet, we have no 
means of leaving these loops. Let us now cover 
the rest of the potential program. 

The ZX-81 has an in-built clock which 
counts in .03 of a second. At the start of the 
program it may be set to some known value by 
Poking Locations 16436 and 16437. These may 
be Peeked to find the elapsed time. The clock 
counts down $o it must be set to a large value 
and this value subtracted from the result of the 
Peeks at a later stage. Beware of Letting the 
clock count down to zero as this results in the 
system crashing completely. 

This Feature has obvious applications for 
imposing time limits or timing the user in 
completing a certain task. It is usual to insert a 
test in the loop already described iq see if time 
is up or if the cask has been completed. 

If there is some permanent display, such as a 
maze, the screen cannot be cleared completely 
so it is necessary to erase the previous position 
of the moving object as already described. The 
display itself is, of course, drawn at the stare of 
the program and remains throughout.; The end 
of the program merely consists of printing 
information such as time or score. 

You now have the basic information neces¬ 
sary to write a moving-graphics program on 
the ZX-SI, Even so, the task is not as easy as it 
sounds. Most of your programs will go one of 
two ways — and sometimes both. 

You will run out of memory or your 
program will be so slow jhat it is a great 
presumption to call it moving graphics. Here 
arc a few tips. 

/continued on page 71) 
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ZX81 

goes REALTIME 


The RD 8100 SYSTEM is a complete range of professionally 
engineered hardware interfacing your 2X computer to the real 
world (with or without Printer and RAMpackk Simply PEEK and 
POKE for Control, datalogging, instant graphics. 


The range includes: 

RD 3100 ‘SUPER MUM' 

RD 8101 'MICRO-MUM' 

RD 8110 'ON-QFFer' 

RO 8130 J VOLT-CATCHER J 
RD 8170 TIME-PIECE' 

RD 3180 'DOGDLER" 


fully buffered Motherboard 
simple module connection 
board 

8 channel logic In put/Output 
Analogue Input Port 
Realtime Clock. Day, date, 
time. 

Light Pen System 


Module prices from E25. If you're going realtime send SAE for 
fol details of complete RD 3100 SYSTEM range. 



Proprietor; B E Dickens, B Tech AMfEE Ware (0920) 84380 



48K MEMORY EXTENSION FOR 


THE ZX81 



the ZX8I to run 48K Basic programs which may indude 
up to 16K of assembly code. 

The ZX81 sits on a custom built case which 
contains the MEMGTFCH memory and a power supply 
which not only supplies power to the MEMOTECH 
memory, but also to the ZX81 
The MEMOTECH memory hoard has a fully 
buffered, control-data-address bus with PCB 40 way 
header plug. All leads are provided 


The MEMOTECH memory costs: 

£109 00 + 15% VAT in kit form. £129.00 + 15% VAT 
ready assembled. Please make cheques payable to 
MEMOTECH Delivery in two weeks from receipt of order. 



MEMOTECH, 103 Walton Street, Oxford. 



ZX81 ATOM VC 


Make the most of your microcomputer with our popular 
range of proven books: 

G GETTING ACQUAINTED WITH VQUR VIC 20, by 
Tim Hartnell, with, over 60 programs to get your VIC 
up and running from day one........£5.95 

G GETTING ACQUAINTED WITH YOUR ACORN 
ATOM, by Trevor Sharpies end Tim Hartnell. 184 
pages, 80 programs, including draughts.£7.95 

GETTING ACQUAINTED WITH YOUR ZXS1, by Tim 
Hartnell, Eighty plus programs in this 120-page book, 
including draughts........£4,95 

□ MASTERING MACHINE CODE ON YOUR ZX81 OR 
ZX8Q r by Tony Baker, 180 pages, teaches machine 
code from first principles...£5.95 

THE GATEWAY GUIDE TO THE ZX81 AND ZXS0, 
by Mark Charlton. Over 60 programs and routines, 
ZX BASIC explained in detail......—.£5.95 


30 AMAZING GAMES FOR THE IK ZX81, by Alistair 
Gourlay ......... £3,96 

□ 50 RIP-ROARING GAMES FOR THE ZX80 and ZX81, 

edited by Jeff Weinrieh...,...,,....£4.95 

□ INTERFACE, the monthly magazine published by the 
National ZX8Q and ZXS1 Users' Club, in conjunction 
with the Independent Atom Users' Group, is just 
£8.50 for 12 Issues. Sample copy, with many 
programs for each machine, book, software and 
hardware reviews, education, contact addresses, 
just £1. 


Please send me the items marked. I enclose £.... 

Name .... 

Add ress....... t ■ ■ 

YC 11 


Please make cheques payable to INTERFACE, and send the above form, or a copy, to: 

INTERFACE, Dept. YC3, 44-46 Earls Court Road, London W8 6EJ 
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SOFTWARE HUE 


(continued from page 69} 

M Keep instructions in the loop as sparse as 
possible lo avoid a stow program. 

■ Keep the program as short as you can to save 
memory for the display — more than 30 lines 
is generally too much. 

■ Keep the amount to be displayed as small as 
possible, again to save memory. 

A Keep the amount to be re-drawn — that is, 
the moving parts -- as small as possible since 
it takes time to print things. 

Zero is based on the strange fact that the 
ZX-81 prints zeros, or variables Set to zero, 
faster than any other character. Thus a East 
and difficult game can be developed using this 
fact. The aim is to capture as many zeros as 
you can within 60 seconds. You capture one 
by moving your cursor over the bouncing 
zero. 

When you have managed this, another zero 
appears immediately at a random position. 
This continues for 60 seconds, at the end of 
which your score is displayed. Seven is the 
maximum. 

Lines 10 to 100 initialise the variables: L,C 
for the cursor; D,M for the zero; and 11, V also 
for the zero. The loop, starting at 110, clears 
the screen, prints the cursor and zero, tests for 
a capture, updates the cursor and zero, tests 
for time up and returns to the start. Line 240 
prints the score I at rhe end of 60 seconds. 


10 

20 

30 

40 

50 

60 

78 

88 

90 

108 

11B 

128 

136 

140 


RfiKD 
LET L 
LET C 
LET H 
LET V 


18 

15 

1 

1 


POKE 16437, 255 
POKE 16436, 1S3 
FOR I = 0 TO 25 
LET M = IHT<RND#22) 




I’cl .* 


LET B * IHTCRND*; 

CLS 

PRINT FIT L,C; "■"I RT M,D; 
IF L=N FIND CsJD THEN NEXT I 


" 0 " 


IF INKEV# = 


u 


THEN GOTO 190 


166 

170 

130 

190 

206 

210 

226 

236 

246 


LET 

LET 

LET 

LET 

LET 

LET 

LET 

LET 


L 

L 

C 

C 

H 

V 

B 

ri 


L 

L 

c 

c 


+ 

+ 

+ 

* 

<B=0) 

< M=0 > 

B + H 
M + 


<INKEY#="7"> 


<IHKEV#=" 6 " ) ■ 

<L<0> - (L>21) 

<INKEV#«"8") - aNKEV#="5") 
<C<0> - <031) 

- < D=31 > + H#(B>Ci AND IK'31> 

- <M=21) + V*<M>0 AND MC21) 




IF PEEK 16437 
PRINT RT 3,1 


3 


243 THEN GOTO 110 
I 


At your command 

David Jones, 

London N9 , 

Owners of TRS-SO level 2 and Video Genie 
systems without discs may he interested to 
note that they can use disc Basic commands to 
run their machine-code routines, This is 
achieved in a similar manner to the use of 
X - USR(O). 

TRS-SO disc Basic is not normally resident 
in the computer as it is loaded from disc into a 
reserved area of RAM from such programs as 
TRSDOS and NewDOSSO, Although the 


machine code of (he disc Basic is not available 
to non-disc users, the command list is. 

When the computer executes a. DOS 
command, control is passed from the ROM to 
a portion of reserved RAM which gives a 
jump address for that command. When the 
computer is switched on, this area of RAM is 
initialised so that the jump address of all DOS 
commands is the start of the syntax-error 
routine in the ROM. When a DOS is loaded, 
the jump addresses within the DOS, 

From this ii can be seen that a few Pokes in 
the RAM at the correct pi ace will cause disc 
Basic commands to jump to whatever address 


we like. For example, if we wish the disc Basic 
command Line to run dandy’s hne-rc-number 
program, Rerium, we would have to cause 
Line to jump to 7C4C which is the start 
address ofRenmn, The jump vector of Line is 
41A3H so; 

41 A3 C3 4C 7C JP 7C4CH 
or 

Poke 16SG3 r 195: Poke 16304, 76: Poke 16805, 
124. 

will Cause a jump from Line to the address 
7C4CH and therefore run the line-re-number 
program. The other disc Basic commands and 
their jump vectors are: 


mm 


CVI 

4152 

CVD 

415E 

MKI# 

416R 

TIME# 

4176 

PUT 

4182 

NAME 

418E 

RSET 

419FI 


FH 

4155 

EOF 

4161 

MKS# 

41SD 

OPEN 

4179 

CLOSE 

4185 

KILL 

4191 

INSTR 

419D 


CVS 

4158 

LOC 

4164 

MKB# 

4178 

FIELD 

417C 

LORD 

4188 

& 

4194 

SAVE 

41R0 


DEF 

415B 

LOF 

4167 

CMD 

4173 

GET 

417F 

MERGE 

418B 

LSET 

4197 


TRS-8G compatibility 

Gareth Monkman, 

Driffieldl East Yorkshire. 

Having bought a Video Genie some 18 
months or so ago, advertised as fully 
compatible to TRS-80 software, I soon 
discovered that not only was it not machine- 
code-compatible but also not even Basic levd- 
2-compatible r However, with the addition of 
the Tab and Clear keys, it is at least now Basic 
compatible. 

Recently 3 with the addition of a Microtek 
MT-80F printer, I found myself in the same 
position regarding compatibility. For 
example, the editor/assembler EDTASM and 


the disassembler RSM2/2D would not output 
to the printer. The reason was that TRS-80 
software drives the printer by outputting to 
memory position 37EBH, while the Video 
Genie uses port FD for printer input/output. 

Here are the necessary modifications for 
both edit or /assemble r and disassembler 
programs originally written for the TRS-80. 

The following modifications can be done by 
using RSM2D, which can be used to modify 
itself, as well as EDTASM. TRug can also be 
used, but only on RSM as if normally resides 
in the same memory location as EDTASM 
and $o one of the two must first ho moved to 
another location, EDTASM is resident in 
430GH to 5D4IH. 45CA 32B337 LD (37E8), 
A is the TRS-SO version of memory locations 


45GAIL 45CBH and 45GCH, and serves to 
load the contents of the accumulator into 
location. 37EB for driving the printer. This 
must be changed to the following: 45CA 
D3FDOO OUT A, FD, This loads the 
contents of the accumulator out to port FD 
which is the Video Genie printer port. 

45DR 32E837 LD (37F,8h A must also be 
changed to 45CA D3FDOO. The 00 part is a 
non-operation to fill in the empty space. 

45EE 3AF.837 LD A, (37 ER) checks primer 
status by loading the contents of memory 
location 37HB into the accumulator and must 
be changed as follows: 45EE DBFDOO IN A, 
FD which loads the accumulator from port 
FD. 

{cent in u&d on next page i 
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SOFTWARE FILE 


(continued from previous page} 

The disassembler is normally resident from 
GCOO to 7E0C. 705B 21E837 LD A, 37E8 
loads i he accumulator with the contents ot 
37EB and can be replaced by a call to the 
printer routine in Basic ROM thus; 705B 
CDD205 CALL Q5D2. 

70B4 3EDA LD A, OA loads the accumulator 
with OAH, which is the Hex equivalent for 
carriage return and must be eliminated, as the 
ROM routine at 05D2H creates its own 
carriage tecum, 

Therefore, if it is left, you obtain two 
carriage returns which tends to waste paper, 
especially over long listings of memory, it can 
be removed simply by replacing the entire 
function with non-operations: ie 70B4 00 00 
NOP NOP. 

If you cake the trouble to disassemble RSM, 


Bigger screen 

Nigef Moat, 

Colchester, Essex. 

While experimenting on my ZX-Si I found 
a way of putting two extra lines at the bottom 
of the screen, In the manual on page 123 it 
states that you cannot Print or Plot on these 
two lines — which is true, but you can Poke on 
to these two lines just the same way as you 
Poke on to the rest of the screen. This can be 
very useful when you need a slightly larger 
screen. 

With these two extra lines, your game 
displays can be larger. The extra lines can also 
be used to display messages, i.e., a message 
showing who wrote the program. Here is an 
example program to Poke on to these lines; 

10 OH m EOTTOM TWO LlHES**# 

REM4** FOP ZX?1 UITM 16K rww* 

38 LFT »P££K 16396+256 * PEEK 1639? 

40 FOR N»1 TO ?92 

Sa IF PEEK <. M+XSO 1ES TWH POKE <K+Z> J £3 

60 NEXT N 

Tins program Poked an asterisk on to every 
screen location, including the extra lines at the 
bottom. If it is used with only !K RAM, a 
display file will have ro be sec up first — it is 
already there with the RAM pack. Here is an 
example program to print on to those lines: 

10 REM ### PRINT fl STRING DM 10 SOTFGtl LINES *** 
20 fttn *** FOR Z'S.S! WITH 16K RAN +** 

30 Lb r fl¥="FROG PAH EV HI GEL ttORT" 

,10 LET X=PEEC 16396 + 256 * PEEK JG347 
50 FOR 11=765 TO t6S * LEH ft* 

69 LET Y=COEE Rt<N-764> 

70 MKE N+X, V 
80 MEKT N 

This program prints AS at the bottom ol the 
screen. Finally, here is a program using the 
bigger screen. This program draws a box and 
then 140 blocks in random positions. You are 
the asterisk in the middle of the screen and you 
have to navigate yourself around the screen, 
without touching the barrier or the blocks or 
the trail of asterisks that you leave behind. 

To move, you press “W” to go up, "X” to 
go down, “A” to go left and “D” to go right. 
Once you have started moving you cannot stop 
but can only change direction by pressing the 
appropriate key. At the top of the screen there 
arc two scores. The first is the present score — 
the second is the highest so far, It starts easy 
but grows harder as the screen fills. You can 
make it harder by changing the number ol' 
blocks in line 16C. 

(continued on page 74} 


or use the Hunt facility to find all the positions 
of 37EB you will also find another at location 
6D30H. 


6D30 3AES37 LD A, (37ER) must be left as 
it is, otherwise the program fouls and you may 
have to re-load. 


10 LET H=0 

20 SLOW 

30 LET X * PEEK 16296+256*PEEK1639? 

40 FOR N=34 TO 65 
50 POKE N+X,128 
60 NEXT N 

70 FOR N-65 TO 792 STEP 33 
80 POKE N+N;128 
90 NEXT N 

100 FOR H=791 TO 760 STEP-1 
110 POKE N+X,128 
120 NEXT N 

130 FOR N-760 TO 34 STEP-33 
140 POKE H+X,128 
150 NEXT N 

168 FOR N=1 TO 140 

170 LET P=INT<RND#758)+34 

180 IF PEEK<X+P>Oe THEN GOTO 170 

190 POKE X+Pj128 

280 NEXT N 

210 PRINT PIT 0,7; "000"; THE 23; "000" 

229 PRINT NT 0, -<LEN<STR¥ H>); H 

230 LET X=X+3S1 

248 LET S=8 
250 POKE X,23 

260 LET C$="0 , ‘ 

270 LET B$=INKEV$ 

280 IF Bf="W' f OR B$="X" OR B$=“Fr OR B$= H D" 
THEN GOTO 300 
290 LET B$=C¥ 

300 IF B*="0" THEN GOTO 270 
310 LET C$=E¥ 

320 IF W*"M“ THEN LET X=X-33 

330 IF B^'B" THEN LET X=X-1 

340 IF THEN LET X=X+1 

350 IF B*="X" THEN LET X=X+33 

360 IF PEEK XO0 THEN GOTO 390 
362 POKE X , 23 

380 GOTO 276 

390 POKE X, 151 

400 IF S>H THEN LET H=*S 

410 PRINT FIT 0,13 : "PRESS RHV KEY" 

420 IF INKEYfO""THEN GOTO 420 
430 IF INKEV$~"“THEN GOTO 436 
440 CLS 

450 GOTO 30 

365 LET S=S+1 

370 PRINT AT 0, -<L£N<STR$ S>>;$ 
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Limited 




sharp ^ 

operatoivx/ 

go to Newbear 

Newbear is the biggest Sharp dealer in the country. 



FOR THE m eOK HARDWARE 

WIZ80 K 48K RAM_ 

MZBQ-K48KRAM _ 


MZBOK-FD DUAL DISC UNIT 
M230K-P3 PRINTER _ 


MZ80K-105 SLOT I/O BOX _ 
Bl DIRECT. V24.'RS232 CARD 
UNIVERSAL I/D CARD__ 


RS232 I/O BOX WITH PSU _ 

{SINGLE DIRECT NO I/O BOX REOD.O.'P ONLY) 


£410.00 

_£410.00 

_£539.00 

_£335.00 

_£37.00 

-_£99.50 

£45.00 
. . £04.95 


Ml PACKAGES DISASSEMBLER (ZEN COMPATIBLE] 

APOLLO WORD PROCESSOR V1.9 - £10 50 

- £24.96 CRYSTAL BASIC 

- £5.50 SUPER COPY 

- £29.50 PROGRAM FILING INDEX - 

- £ 1 3.00 MUSIC COMPOSER EDITOR 

- £35.00 


£40.00 

£19.50 

£5.50 


ANIMATE 

CASSETTE DATABASE 
BASIC EXTENSIONS 

Afl OEMS OFT TOOLKIT - £35.00 - [1Q.5Q 

CPi'M [INCLUDES HARDWARE MOD.. DOUBLE PRECISION BASIC FOR THE 
CP/M DISC & FULL MZ80K DISC SYSTEM - £4.00 

DOCUMENTATION) - £150.00 PASCAL SP4015 'CASSETTE) 

ZEN EDITOR,'ASSEMBLER - £19.50 - £50.00 

SHARP EDITOR ASSEMBLER 

- £45.DO 

ZEN-DOS - £37,50 

SHAfiP MACHINE CODE TAPE 5 
MANUAL - £22.50 


GAMES BOOKS, WORD PROCESSING. EDUCATION 
PRINTERS. DISCS. + THE LATEST MZ-SOB! 


ACCESSORIES 
MZ8D K MANUALS 

MONITOR LISTING I COMMENTED) £ 1 S.QD 
BASIC 5025 MANUAL - £7.00 

MZ80 K SERVICE MANUAL - £7.50 

MZS0-10 SERVICE MANUAL - £5.00 

M2-B0P3 SERVICE MANUAL - £7.50 

MZ-BOFD SERVICE MANUAL - f 1 D.QD 

MZSQ-K OUST COVER - £9.95 


SEND 
FOR FULL 
CATALOGUE 


GAMES 

ANIMATE 


E5.50 

GUE&S WORD 


£5.50 

RACING 


£5.50 

BLOCKADE 

— 

[■5.50 

GUN 

— 

£5.50 

RACETRACK 

— 

E5.5Q 

BOMBER 

— 

f 5-50 

hangman 

- 

[5.50 

RAIDER 

— 

E5.5Q 

breakout 

- 

£5 50 

HEA90N 

— 

£5.50 

REACTOR 

— 

E5.50 

CAMELDT 

- 

£5.50 

HOME BUDGET 

— 

£5.50 

ROAD HUNTER 

— 

£6.00 

CAKHSaDD.'lhVAQER 

- 

£5.50 

HUNTER KILLER 

- 

£5.50 

Rhymes 

— 

£5 50 

CHESS 

- 

£10.50 

INTRUDER 

- 

E 5.50 

SUAPEMATGB 

— 

£5.50 

COMBAT 

— 

£5,50 

J S. LINE 4 

— 

£5.50 

SHARP DEMOlGflAPHICSl 


CONCENTRATION 

— 

£5.50 

LARGE DISPLAY 

— 

£5.50 


— 

£5.50 

CRIB RAGE 

- 

£10.50 

LIFE 

— 

£0.00 

SHOWJUMPING 

— 

E5.50 

DONKEYDFHBY 

- 

£5.50 

LUNAR 

- 

£5.50 

SNAKES & LADDERS 

- 

E5.50 

ELECTRONIC ORGAN 

- 

E5.5D 

LUNAR LANDER 

— 

£5 50 

SPACE BATTLE 

- 

E5.5Q 

ENIGMA 

— 

E5.50 

M AP DF ENGLAND 

— 

£5-50 

SPACE INVADERS 

— 

F5.50 

EVASION 

— 

£5.50 

MASTERMIND 

- 

£5.50 

SPACE PURSUIT 

— 

£5.50 

EXECUTIVE 

- 

CB.C-Q 

MIZMAZE 

- 

i fl.5D 

STAR TREK 

- 

f 5.50 

EXPLORING AFRICA 

— 

£5 50 

MONKEY CLIMB 

— 

£5.50 

ST DM PER 

— 

£5.50 

FALL OOT 

— 

£5 50 

MORTAR ATTACK 

- 

£5.50 

SUBMARINE 

— 

£5.50 

FIREBALLS 

— 

fB.50 

PATIENCE 

— 

£5.50 

SUPER FIRE 

- 

£5.50 

4 INAROW 

— 

£ 5 50 

POKER 

— 

£5.50 

SUPER SIMON 

- 

15.50 

FRUIT MACHINE 

— 

£5.50 

PONTOON 

— 

£5.50 

SWQSOMAN 

— 

£8.00 

GRAPHICS, MU SIC PACK 


PRINCESS & MONSTER 

MAZE 

TAN KWARPl WALL 

- 

£5.50 


— 

£5-50 


— 

£5.50 

TEN PIN BOWLING 

— 

£5.50 

TYCOON 

- 

£5-50 

3D 

— 

£5.50 

TRADER SMITH 

- 

£9.00 







U.F.O. 

- 

£5.50 


Please add V.A, 7. to alt prices 


EDUCATIONAL PACKAGES 

BUSINESS PACKAGES 


TIMETABLING AID - £ 19.50 

STOCK CONTROL (DISCI 

- £95.00 

CHILDRENS MATHS - £5.50 

MAILING LIST [DISCI 

- El9.50 

PHONE FOR LATEST LIST 

MAILING LIST ICAS-SETTE] 

- £14.50 


Newbear limited. {Head Ofhce) &Q Bartholomew S-l., Newbury, Berks. 
Tel: {0635) 30505. Tatex: Bdfl-507 NCS 

Newbear Limited. First Floor Offices: Tivoli Centre, Coventry Road, 
Birmingham. 

Tel: (021) 707-&25.5 

Newbear Limited. Stockport Read, Cheadle Heath, Manchester, 

Tel: (061) 491-2.290 


I Please send me details d£'_ 


I- 

fName_ 

| Company 

I Address- 

I 
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(continued from page 72) 

Revolutionary art 

S Farr. 1 


SOFTWARE FILE 




S Farr, 

Hampshire. - 

This revolutionary new program plots 
three-dimensional pictures. The program is 
for a 3K or larger ZX-81. When the program 


is run, you have 10 enter an equation which 
must contain the values X or \ or both, T he 
program then prints the picture, which takes 
about three minutes. 

Here are four different demonstration lines 
which can be entered into the machine when 
the program is run, or you can create your 


own input lines and see your own maSLeipie^.e 
being created, 

V. 5INIX/13}* SIN[Y/6.Sr 30 
2: (SINNX-10)/6.5)f It* (SISWY-51/3.25) 

+ITS 

3; SINIX/6.5)* SIN<Y/6-5P* 15+11 
4 : SIN(X/6.5r Sl!N(Y/3,25) # 10+11 


10 

£0 

30 

4@ 

50 

60 

70 


FAST 

REM ** 3-1' EQUATION PLOTTER #* 
HIM W<£,64> 

INPUT Z* 

FOR V =* 0 TO 23 
FOR X = O TO 42 
LET Z =« V'AL Zt + V 


ic y+V 41 't rip NOT V OR X * 42 THEN L ET iK Z* X+¥+ 1 p Z 

P IS iV&vlll 0R NOT v OR X = 42 THEN LET Wd,K+¥+l> =■ Z 
IF SS^iRT) 1 Z OR Wt 1 pX+V+I > 3 Z THEN IF Z<44 MD THEN 

PLOT X+V,Z 
110 NEXT X 
L2® NEXT V 


80 

90 

100 


Instant execution 




j 


D Jansons, 

Bolton. l 

When either of these two routines replace 
ihe End statement of an assembler program, 
they enable execution immediately the 
program has loaded. Version 1 intercepts the 
keyboard-scan routine and sends bach an 
oblique then an Enter just as if they had been 
typed in through the keyboard. 

Version 2 intercepts the keyboard-scan 


routine., re-sets the driver address to 03E3H, 
then toads the start address from the system 
tape entry point store, 40 D FI I, and jumps to 


r 




Figure handling 

B M Hawkes, 

Budfeigh Safterton, 

Devon . 

Although basic is a mathematically- 
orientated language, the versions on most 
hobbyist micros suffer from excessive 
accuracy — the results are displayed to far 
more significant figures than are required for 
most purposes. This can be awkward when 
the results are to be tabulated, especially in 
such micros as the ZX-81, where the number 
of characters per line is only 32. 

Also, tabulation is normally left-justified* 
whereas it is neater to align the decimal 
points. These subroutines are designed to 
carry out those operationS- 
The first corrects a number of H significant 
figures, the second to N places of decimals, 
and the third prints a number with the 
decimal point at a specified tabulator position. 
In the first tw r o, it is assumed that the number 
is already held as A, and that N is also held. At 
the end ofthe subroutine, A is corrected to the 
given accuracy. If the full value is required 
also, a line such as LET B = A should be 
inserted beforehand. 

In the third program* the number to be 
printed is again assumed to be held as A, but 
the tabulator position X of the decimal point is 
inserted by an Input statement in the 
subroutine," though it could equally w r ell be 
inserted by a Let or a Data statement if 
appropriate to the machine concerned. 
Although the programs are written in 
ZX-81 Basic, the modifications likely to be 
required for other dialects have been noted. 
Lines 510-530 handle integers, 560-650 
handle decimals with an integral part, and 
660-720 handle decimals less than one, The 
following modifications are likely to be 
needed for other dialects of Basic. Line 580’ 
IF ASCIMID${A$,X,1J] = 46 THEN GO"0 610 
Line 670: 

IF ASCtMl D$<A&, Y r 1 )\ > 47 THEM GOTO 700 


it. The main assembler program is assumed to 
start at Start j this can easily be altered as 
required, 


VERSION i 

CHANGE LB HL.-CHANG2 
LB (401SH)jHL 

LB ft,'/' 

RET 

CHRHG2 LD HL,0BH 

LD <4016H),HL 
LD PC SDH 


VERSION 2 

CHftNGE LD HL,03E3H 

LD <4016H)>HL 
LD HLj>(40I'FH) 
JP (HL) 

ORG 4016H 
DEFW CHRNGE 
END 3TRRT 


ORG 4016H 
DEFN CHANGE 
END START 


exponentiation where Sinclair uses two 
asterisks, so this may need to be altered, and 
in some Basics storage space could be saved by 
omitting Let* etc. 

To correct A to N decimal places: 

500 LET X - 

510 LET A"=1NT(A*X + G.5l 
520 RETURN 


This should run with any Basic dialect 
except* of course, integer Basics. To align 
decimal points in a list: 

600 INPUT X 

610 LET M = LEN STR$ INI A 

620 IF INT(1Q*A)<> O OR A =0THEN GOTO640 

630 LET M - M -1 
640 PRINT TABX-N; A 
650 RETURN 


500 

Sis 


530 

540 

550 

560 

578 

580 

590 

600 


610 

620 


Also many Basics use 


“up arrow’* for 


640 


670 

680 


700 

710 

720 


IF INT A O A THEN GOTO 560 
IF A < 10*'#N THEN RETURN 
LET X = LEN STR$ A 
LET fl = A+5#10*#<X-N-1> 

LET A = 10##<X-N)#INT<A71@WKX-N>) 

RETURN 

LET A* = STR$ A 
LET X = 1 

IF CODE A$<X> = 27 THEN GOTO 610 
LET X = X +1 
GOTO 580 

IF A < 1 THEN GOTO 660 

LET A = ft + 5 * 10 ## CX-N-2) 

LET V = 10**<N-X+1> 

LET fl = IHT<fl#VW 

RETURN 

LET Z = 1 

IF CODE A$(Z)>28 THEN GOTO 700 
LET Z = Z + 1 
GOTO 670 

LET A = A + 5#10##<X-Z-N> 

LET V = 10H«*<N+Z-X-1) 

GOTO 64U 
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SOFTWARE FILE 


Spacefire 

Marcus Altman, 

Westcfiff-on-S sa, Essex, 

This game is in two parts 
and the second is a Space Invaders-typc ganrsc. 

The program starts by asking you if you 
want to play the easy or difficult version of the 
game. Tn the hard version,, there are explosive 
mines co avoid in the second part of the game 
which are absent in the easy version. You are 
then asked if you want instructions and once 
you have either read them or skipped them, 
you progress to the first part of the game. 

In the top left-hand corner of the screen you 


will see the time ticking away, second by 
second. When it reaches 200, the game is over 
and you are told so, You have to find your way 
through the maze as quickly as possible by 
using the keys described in the instructions. 
Once you arrive within one square of the dot at 
the top of the screen, you are put into the 
second part of the game automatically. 

The idea here is to destroy as many of the 
enemy ships as you can. They will swoop 
down from the mother-ship at the top of the 
screen at various angles. They leave the. screen 
at one side and they will return from the 
opposite side. 


You can move your sight around the screen 
using the same keys as for the maze but you do 
not have to keep on banging the keys because 
once you have pressed a key to move in a 
certain direction, your sight will move that 
way until you press another or press 1 which 
stops your movement. To make the game a 
little easier, when you move up or down, the 
enemy ships stay where they are and start to 
move again when you stop or turn sideways. 

To fire, press 5. If the enemy is on one of 
the crosspieces of your sight when you fire, 
you score five points, but if you hit it dead 
Centre, you score 10 points. 



the first is a maze 


G PPiNT'n" 

: PR[HT"TH(S IS This Gfl'iE OF S^CEiPtPE AMD it U-H5' 
IIWEHFTEB BY tlHRCVS HLTNflH 

se 

V6.I mm' INSTRUCT IONS?fV-OP-H 9" 


THE END OF THE MAZE, 


BATTLE COMPUTER, 


1 ^FENT" 

2 PR3I-T GOTO 

4 PRINT " SC 1 

5 sc7 pet 

6 lF 064='Y" THEM GOTO 1? 

- r r c«*f= ,, :i" "hem oo _ e> 3$ 

3 OBTV 5 

4 Print wow 

10 RR]HT"M VO 1.1 Hfih'T TO FLPY THE EH?V OF HRPJJ COME i E-OR-Hi" 

L3 GET liTJ- ] F h7r="E - THEN 3.7=] GOTO 4 
Li - if Then goto 4 

Li goto n 

19 PRINT":?' 

20 ‘=F:]NT"IH ThE FIRST FORT VOU H0'.E TG OET TO 

.?j print "(O' "to control your eh t f e# - 

22 ^R1Ht">=I-i0NN 4“L£F T B“R!GHT e=uP' 

27. PR] NT "(O' ■ "llhE‘i VOn GET OUT OF THE MAZE VCXJ GO ONTO 
’-4 LF S7-J. THEM' GOTO 26 
25 PRINT"]F YOU HTT h MINE YOU LOSE I OF 3 LIVES," 

£6 PR TNI 

27 P c ']Ml"VOl* HP"E £G£i RECOUPS TO KILL OS NOW ENEMY SHIPS: os POSSIBLE. * 
f= P D ! I IT 

2? FE'I NT "'/OUR SIGHT? FPE 140 LEO THE SAME RS F BOLE PN3 tO F[RE PRESS- 3." - 

OR PRINT"YOU CfiH H]T IITTH THF EIGE OF THE SIGHTS RJT SCORE 5 HO I Jo. u 

31 PR I NT "YOUR SIGHTS- I.EE^ oil MOVING IN THE SRNE BISECTION fif t| 4 t L fl$T HO.". 

12 FR3WFPESSEI. UHTlL V'M PRESS Pi DIFFERENT NUMBER. 1 

33 PRINT"? STOPS YOUR SIGHTS MOVING. " 

24 PR1 NT L FEI1EMEEF YOU CFlh GO OFF OLE EDOE OF “h£ SCREEN FlNI GOME ON hT THE GTHE 

35 PRINT" ro 00 CN PRES-3 G,' 

36 GET 04 IF CJ*"B" THEM C-OTC 2? 

goto :s 

38 FT" SET UP KR3E 

3? PR3NT"n - Pop E*T276& T& 52507 •»« E 8- 1*3 NEXT b 

■10 LET C«327£3 
70 Ptil-'E C-46 

c-0 LET £f:-[!ITC40+.RNO'.l,'4 54 752::' 

42 LET CC= T1ITC3*RNDC| +1 ■ 

63 3f cc-i T FE!. nn=! 

64 3F CC-=2 THEM DH=-1 

45 TF CC=S THEN U3--4J 


t?-0 TF P*='2"THFN5=4G GOTO 170 

[P c T= .. 4 « 7h £4 C’=-1 = GOTO ] ?fj 
130 EF Ff="6"THEN0“l GOTO L~0 

163 \F F £="£!• 7HPN i>-4G GOTO 1 ?fj 

165 GOTO 315 

L67 REM MOVE SHIP Oh'D SEE IF IT HMS H2T fl S-QLIflftE 

178 P0K£E.3ae=E+G 

1"1 TP REEKIE>«iS0 THEM GOTO 250 

1?2 POKE E,tl3, 

2£0 TR PEEKr<C-i0>=46 then GOTO 300 
£30 GOTO 115 
256 GOTO 255 

204 Rcff ION T LET SHIP TDJCH SGOFfiE 
2"?5 POKE F ]SO-£=b-O POK£ E,4S 
2G0 V-V+l 0 GOTO UP 

2P9 REM SET STORES to 0 RHP SET UP SCREEN 
300 PFINrCHF.T< 14” 1 h=d E=0 C=E’:D=S E=0 Ft=“0 
5&1 POKE 32*21,160 POKE 32835-160 
310 FOR P-327S1 TO 227S5 P0KE P-- 2fO IVEYT p 
324 RFM STfiRS 
K5 FC'.P PI "3 TO 200 
2243 LET P- [hT g00*RNT,-- | ■ 

240i PORE P-4£ 

345 HEXT Ml 
3451 i?En MINES 
55® [F s?=i THEN GOTO 560 

351 FOR 34=J 70 16 

352 LET S5=!Nroa00*RHBfl *32§26> 

353 PORE S5 3S 

354 N£^t S4 
2S5 FEM SIGHTS 

360 E"33307 EL-3S30S' B2»3326e ‘ 53^33348 
370 POKE 70: POKE £l,P0 PORE 62,53 POKE P-3-33 
38S R£M EME/IY SHIP 

390 LET C=lNT<iLH'RHK 1 +32S63> 

391 GG5UE 2600 

399 R£M SET fiNGLE OF MOVEMENT 

400 LET D=TNTf5*RN[l ] ■ +:?4i 
430 POKE 0 -22-C-C+3 TOKE -2,93 
430 TF 0=3376? THEN POKE C, 52 : GOTO 590 


G=0 5=0 TiO U=0 V^O 


440 

441 

442 
450 
4G6 
470 
4S0 
490 
495 
4^*7 
510 

520 

521 

522 
5£S 
524 
590 
524 
535 
540 
545 

54£ 
55& 
!555 
560 
570 
57 L 
372 
573 
580 
5SS 

seo 
610 
6J3 
*?3C 
617 
610 
61? 
620 
6 30 


GET Ei 

Y=T[-2:Y=V/60-Y-JHTfVJ:IF V>-S0O THEN GOTO 5000 
PRINT 1 '® 1 : PR INTV PRINT 1 W" : PRIMTZ3 
TF FJ="2'THEN F=40 
IF E*^"4" THEN F —2 
IF E*="£" THEN F^.L 
[F £f="S" TH16.N F=-40 
r r ^s= ,l p> M THEN GOTO 560 
CF Ef*"7" THEN F=0 

REri MOVE SIGHTS GUI' SEE IF hfiVE TOUCHES F M l HE 

FC4E B, 3£ POKE Bl, 52 POKE BE 32 FOKE BJ,52 
2= B-F E: 1 - E L 4F B£-E£*F £:3nE3+ F 

if peek( fi?“35 then goto 3000 

CF PEEK*M>=35 THEN GOTO 3M6 

n FEEK- 12 )=55 THEM GOTO 3o0u 

r r FEEK<I ?>=?5 THEH GGTi? 3C00 

POKE B,70 POKE Bl■70'Fi>lE B£ S3 FOKE B3,93 

PEN STOP SfCHTS NOYTilG TOQ FOR 

ET E32=3369S THEN T=-40-GOT0 £300 

r c 32'<= 33928 TMFN J=40:MTQ 2500 

[it r,HO THEN GOTO 440 

[r F=~4a then goto 440 

4 TO 420 

-Em C 3RING SEOUENSE 

■ =B-]0 . =Bli-30 :M=E-3h400 N=J2-400 

K=K> 1 l.-L-l M-H-40 K-.M4.J0 

Pfl-93 

•F m; =:236PS TNEIT F0=3Z 

POKE L,64 POKE L,64:POKE H,P0 POKE N.^3 

if k=b then goto 600 

GOTO 57.0 

K “B- : 0 L=Bl 1-30-11=834400 ■ M=t-2-400 

KMK*l L-L-LH=#K-4G:hi^H440-POKE K.r3£ : P0XE L,32 = POKE N,32 : P0K£ N, 32 
Jr <Bt 1 ,■ =0 then c_l = 10 COTO 1090 
r r p=r then l r L=5 GOTO 10D0 
JF 8 2=C THEN C,L=5 GOTO 1000 
F 3 3=C THEN LL-5 GD70 1000 
Bl=C THEN L_=3-G&TC' 1000 

■=5 THEN FOKE B,64:FOKE EL,64 GOTO 420 


IF 

GC-TG OlO 


99? PEN SUCCESS-VOU HIT ENEMY 


63 FB-TB-LO PT; -- gj G4 

1006 

PMNT'TJ" 






69 Jh F'B :=333£2 THEN OCTO TL 

LOG! 

Z9tZ34lL 






70 GOTO 62 

L010 

PP[f|T"®.ig^-^::S^ S8»SSll86MfiSffi3i 


a 4? 

fl 

71 FOR EE=1 TO 40P 

[Q20 

PRINT "IS 

a 38 

a te 

a 

$ 

g- E" 

72 CC=160 

L03G 

“-F-IN7".B 

m & 

3 B 

a 

£ i 

i? i-r 

73 LET FF4iMTC300+F.NDa9+-3292S> 

3040 

PR[HT"S 

2! 18 


% 

n $ 

& #" 

74 IF FFEk ( FF=36 THEN G0=96 

LOSS 

FRINT"^ 

a s@ 

fl £ 

» 

K * 

a b" 

75 POKE FF.'GO 

1.060 

PRINT" 

m & 

a B 


% if 


76 NEXT EE 

1076 

F F J!lT"S 

« 

s? a 

¥ 

fi * 

s a" 

90 LET 6= [NT -PMfPiffltlJ+3rt752J 

LQSG 

PR]HT"JS 

g: 

B £ 



S S3" 

100 POKE E 4j 

LO90 

PRINT 

g 


gf 

P B 

fl IS" 

310 2="T 

J too 

PPrUT"* 

B 

1 £ 

S 

1* B 

9 ii- 

[31 REH SET Tires 

1301 

PR [NT "S' 


a g 

S- 

® JS 

Zi ffl" 

315 w=TT-7 

LI 02 

PR£I|T“& 


» 8 

S 



!17 Y^Y,-60 

L 3G:- 

PRINT"® 



:S •" 

£1B V=ENT<Y> 

L S16 

RCl D 03=: TO 1000 IIENT 

72 




119 REJT GET KEY for roving ship 

L 120 

GOTO 2G0 






L£G GET F4 

L 

REM SET |P liQTHER SHIP HijRIN 




125 PRlNT-a-' -PRINTY 

2000 

POKE 32S2L 160 

POKE :--I3?5, !6C 




120 PCK£ E,65 

2010 

FOR P =32751 TO 

S£795 

POKE P.160 

nekt 

F 




s® m 

m 

fl m 

fl 

W WM 

» 

fl E ii 

& 

m b 

$ p 

fl lg 

s fl 

fl £ 

m 1 . 

fl 81 

m 


2020 EE TURN 

RFM STOP 31F44TS 00 J NO TQO FOP 
2700 POKE £,32 POKE BL-32’POKE 82,32 POKE E0,J£ 
2310 B-B i T BI-E14.J- B2=B2+ J B3=K3+J 
2520 PCKE l -70 POKE El, 70 FORE 82,33 POKE FS-35 
2530 GOTO 420 

£393 PEM PflP LUCK-YOLI-'VE BEEN Hit 
3000 PRINT' 75" 

.solo ppinr":Mw®s-» m 

C0J0 PPT.'IT"-^ S % 

20:0 F J'F'-iS IH Kff SI S" 

3040 PRINT' 

303Q PRINT" 

-3060 PPCNT"!® a ft !g # S' 3 £" 

3070 PF-INT"^ ® ^ : S K m !» 5!" 

3086 PPiNT"HBiie88aais s 
30S5 F0P 06-E TO lOOO NEXT 06 
-3090 _c -14* I 

3LOO [F Z6>=3 THEN GOTO 3200 
3L30 GOTO 300 
3200 PRINT 11 T 
3210 PRIHT"W(WKWM 

3220 PRCHT-VOO-VE SEEN HIT 3 TIMES R:J» SCOFFS " 
3230 PRINT "KMfflW" 

32-JO PPrNT"»H*iH 
3220 GOTO 4090 
4000 PRINT -mm- :■'*»£ 

4003 PRINT" BO YOU WANT PNGTHER GfiME.?" 

4-302 Z3=G 26=0 Y»0 
4-3in THFUt Fhf 

4020 if fl*="VES‘ THEN GOTO 0 
4050 fF HJ="Hfl" them end 
4Od0 GOTO 40LG 
5000 PPINT"^” 

500! PPINT-BRMBfl- 

53 LO PRJNT"YGU VE PLJN OUT OF TlFtE PUB SCFiPEl! 
5020 P.P]NT"«aMHW" 

5PT0 PRINT 1 .23; "FO C NTs “ ■ 

^040 GOTO 4000 


pr 73-"POINTS" 


/continued on next page) 
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SOFTWARE FILE 


{continued from previous page) 

Easing operation 


P R Ainsworth , 
Swansea. 


•i 'ji 


I have noticed an interesting number of letters 
fmm Sinclair ZX-SO/81 owners complaining 
about faults and difficulty of operation, I have 
owned a ZX-Sl for several months and have 
experienced and investigated many of the 
problems. Most can be solved and I hope my 
experiences will save other owners from some 
of the frustration and annoyance. 

Operating temperature is a problem with 
ZX-Sh and ZX-81 not helped on the ZX-81 by 
the fact that the Sinclair-designed integrated 
circuit has an operating temperature ofTQ'^C. 
1 have carefully drilled four .25in. holes along 
the back face of the ZX-81 „ using a sleeve on 
the drill bit to prevent internal damage to the 
machine. This allows warm air to escape, and 
the keyboard remains only slightly warm after 
several hours of operation. 

My cassette recorder, a £20 Ferguson 
model, has always loaded and saved perfectly 


using standard C-60 tapes, provided that the 
correct procedures are followed, A few points 
worth re-stating are’ 

P Disconnect one end of the lead not in use 
— the ear lead when saving, the 
microphone lead when loading — this 
prevents interference and is particularly 
important during Save to ensure chat the 
five-second silence preceding the program 
is not distorted. 


■ When loading programs without using the 
name option, ensure that the tape is 
positioned just inside the five-second 
silence before starting the load, otherwise 
the buzz preceding the silence may cause 
problems. This is particularly important on 
the ZX-30 which does not have the named' 
program facility . 

■ If you are buying a recorder, avoid the very 


cheap ones unless you can test them and try 
to find one with a tape counter. 

Intermit rent memory failure is an extremely 
frustrating problem which occurs only since I 
received my 16K RAM pack. The symptoms 
are a sudden program crash, often Just as a key 
is depressed; with strange patterns appearing 
on the screen. 

The only way to regain control is to power 
off, although the machine may occasionally 
re-$et itself but clearing its memory in the 
process, There is not any fault in either ZX-81 
or RAM — the problem arises because of the 
design of the edge connector. 1 he ZX-81 has 
flexible cushion feet and the RAM does not — 
as both touch the surface on which the 
machine rests, and the joint is not rigid, some 
slight relative movement occurs every time a 
key or the machine itself is touched. 

In these circumstances, memory lapses are 
not just possible — they are inevitable. 
Cleaning the edge connector and smearing it 
with petroleum jelly improves the mean time 
between failures — in my case from 15 to 45 
minutes but the effective and permanent cure 
is to make the edge connector a rigid joint, 

I have attached a rigid aluminium strip to 
the underside of the ZX-81 and this supports 
the underside of the RAM pack. With thicker 
sponge feet on the ZX-81, the RAM is then 
dear of the working surface and there is no 



In the diagram, the gap at the rear of the 
supporting strip is to allow removal of the 
RAM, and is filled with flexible plastic or 
rubber tube when the RAM is in place. If the 
support strip is attached using screws and nuts, 
be careful that they do not project too far into 
the machine — the FCR is quite close. 


I have spent an evening modifying the 
Lunar Landing program to improve the 
display, the Speed of execution and screen 
update, the crash graphics which did not 
work, the orbital calculations which were not 
very accurate and the ease of control. Of 
course, the program is now larger but the end 
result is very different. 

Incidentally. I have found that most 
reasonable games programs written with good 
graphics and clear instructions and designed 
to be crash-proof tend to occupy about 10 to 
12K on the ZX-81 — Lunar Landing, Black 
Box, Y a hi zee and Sheepdog for instance have 
all finished in this range. 

For those who find that the Sinclair Combat 
program will not work without crashing the 
system, there are several invalid program lines 
in my version: Line 705 should read 
POKE 16437 r 255 

Line 6012 should read 

LET MC = MC-1 

Line 7091 has sucSi severe corruption that 
any attempt to edit it crashes the machine. 
However, deleting this line number does 
work, and a new line 7092 appears as if my 
magic. Line 7091 can now be input as 
POKE 1-6437,265 

My normal means of checking that an input 
number is, say, a positive whole number is to 
use the form: 

100 INPUT X 

HO IF ABS INT X <> X THEN GOTO 100 

However, on the ZX-81 I suddenly 
discovered that if alphabetic keys are pressed, 
they can be accepted. The system will accept 
them If they are the same as a previously 
declared variable, otherwise the program will 
terminate with an undefined-variable error. 

To make my programs foolproof now 
requires all input to be either Character or via 
the Inkey function, and validity checking of 
multi-digit numbers input via a character 
variable can be quite cumbersome. 


More in store 


£ J Harding, 

CuHomp ton, Devon . 

This PROGRAM is useful for storing large 
amounts of Eext — in this case, the upper 
text/graphics space. When typing in text using 
the program, care should be taken that words 
have enough space to be fitted on the rather 
small lines, and do no 1 overlap on to the next 
line. 


Instead of using the delete key, use Ctrl h, as 
this will delete the unwanted characters from 
the memory, while delete only adds back¬ 
spaces to the text. 

To return from the typing-in mode, type 
Ctrl 1. The listing of the text is in the non- 
paged mode, and to halt the printing of the 
text, the Ctrl key should be pressed and the 
shift key resumes the output. 

If you have the off-board expansion RAM 
card fitted, the value of “nf" in line 10 should 
be altered to the start address of the expansion 


text space. This will reduce the screen noise, 
which results from accessing graphics memory 
when in- or outputting text, 

Running the program from a cold-start, Lt d” 
should be cleared of random contents bv 
setting it to zero. To save the text on tape, first 
enter the immediate mode by typing Esc, then 
find the end address by typing: 

P.Etd + £8201 
then save the text by typing 

•save 8200 XXX 

where XXX is the number typed. 


£_ 

4 

6 

8 

ie i 
12 
14k 
16 
18 
20 
22 
24 
26 
30 c 
32+ 
34 
36 
38 
t 40 
42 


REM teoct-Files 
^#ei^0:F=#80 

y.=#£ i C; ! V-#B0FE7120; V! 4 33 #022C2807 J V!8= #60EfiS 185 
V!12=#FBD0FFft9;V!ib=#FER74C0S 
M=#gi200R*#FFE3 

F.*i2,Mlf si>*c*£>TE*T FILES""";; 

IN, "WRITE/LORD/REVIELKW/L/R> J “#F; IF $F“ W D=CuG.o 

rF $F="R” RNE D □ G.z 

TEXT IN MEMORY";G,k 
OF FILE "I)£=D+#O200 
AND" 


IF P, "NO 

IN."END ADDRESS 
P."WIND TO FILE 
*LG.S200 
G. oi 
DC 

LINK RELINK VJIF 

IF ?#3i 13 G.v 

B?M=13 

P. $13 

M+l 

D?M=1C 


?#3l=255 G. t 


44 F.$10 

46 G. 1 

4Sv IF ?#81 8 G.a 

50 D=B-i;P.f8 
52 G.k 

54a IF ?#81 -#1F Ckb 
56 D?M=?#£LP. $?#31 

501 D=D+1 

60b IF B=5000 P,$7 

62 u.?#ei-i7 

64 F'* £12 mL(ljtari 

66.:i IN. 11 REV 1EU/CQNTIWUE/BEGI N< E/C/B > "*F 
68 IF £F= J| C J ‘ ?#El*#S0;G.e 
70 IF $V="t" 0=OJ?frEl=0JO.c 
72 F 5 , £12; ?#El-0 

74s F.fcMS TO <0-1> 

76 IF ?#E001 131 G. o 

78 IiQ U. ?#B001“127 
80 F.£kl?M 
82 N. J G.il 
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Step by step with the 
computer system 
designed lor Resolutiori 


tomorrow. 

* 256 x 256 Pixels 

* 8K of Static RAM 

* Wideband Modulator 

* Mixed Text with Graphics 

The next step in expanding 
your Microtan System, the 
Graphics Card, comprises of its 


own wideband modulator to 
give a really stable, high- 
contrast picture with the added 
bonus that you can patch 
through from the Microtan 
Modulator to an extra quality 
text display at the same time. It 
has its own on-board 8K of RAM 
for screen memory and a clever 
system of switching which 
allows you to decide where 
abouts in the memory map you 
want the board to reside, 
switchable on any 8K boundary 


axioenrr 
(om m it 

Forehill Works, Ely, 
Cambs. CB7 4AE, 


Graphics Card 

C7Q-QQ Ready 

L / J +vat Built 

between the end of Tanex 
memory and the beginning 
of I/O space. In fact the 
board can double as an 8K 
extension RAM board! 

This card also takes 
full advantage of the block 
selection logic of your 

system 
motherboard 
and allows 
you to set it 
up as a block 
in its own 
right, (with 
the full read 
and write 
protection of 
course) or in 
a ‘Phantom 1 
mode where 
it will appear 
on ail blocks 
selected, at 
the same 
memory 
position. 


The pixels are arranged as 
rows of 32 bytes (of 8 bits) by 
256 columns, giving a 
resolution of 256 x 256! The 
same resolution that the 
screen characters themselves 
are displayed at. For colour 
connect 3 up and feed them to 
the RGB inputs of your 
monitor. 


Price: £79.00 
VAT: £11.85 
Total: £90.85 

Postage and Packing: £1,50 


* To Tangerine Computer Systems Limited, Forehill Works, Ely, Cambs, CB7 4AE 1 

I 

l 


Please send me 


Quantity 


Unit price Total 


High Resolution Graphics Card(s) £79.00 


+ VAT @ 15% £11.85 


Total_I 

I enclose cheque/postal order for the above amout OR please charge my r 

Access/Barclay card. My account no, is: | 


I 

Please send me further details of the complete Tangerine Computer Systems ■ 
range and my local supplier □ 'i 

l 


Name 


* Address 

1 

l l 


YC 1 

1 _ _ 






























































IHZ-EQDKspecial offer! 

A proper full size microcomputer for less than 
the real cost of a toy microcomputer. 

The Sharp comes with 48k of RAM and the 
screen and cassette are built in, instead of 
being expensive extras. 

VAT Total 


Nett 

347,00 


52.00 


399.00 






NETT 

V.A.T. 

TOTAL 

M280 I/O Expansion Interface .... 

96.00 

14.40 

1 10.40 

MZ80 F.D Dud Disks. 

. 560.00 

84.00 

644.00 

MZ80 F I/O Disk Interface . 

. 52.00 

780 

59.80 

MZ80 FMD Master Disk and Manual, , 

20.00 

3.00 

23.00 

MZ&G FI 5 Disk Cable .- - 

8.00 

1,20 

9.20 

MZ&Q FQ5 Extra Disk Cable. 

7.00 

1.05 

8.05 

MZ80 P3 Dot Mairix Printer. 

. 365,00 

54.75 

419.75 

MZ8Q T20C Machine Language. 

. 18.00 

2.70 

20.70 

MZ80 TU Assembler. . . 

. 36.00 

5.40 

41.40 

M280 T40E Pascal. 

. 40.00 

6.00 

46.00 

MZSG I/O 1 Universal Interface Card. . 

40.00 

6.00 

46.00 




Shops & Mail Order 

LIVERPOOL MICRODIGITAL 

33 Dale Street, Liverpool,. L2 2HH Tel- 051 -236 2B28 

Manager; Tim Brel Between the Town Ha I and Magistrates Courts. [within Lask/s) 

BIRMINGHAM MICRODlGlTAL 

19/21 Corpora lion Street, Birmingham, 82 4LP Tel 02 I -632 6303 
Manager: Peter Sta land. 300 yards from Bullring Cdiilre (with n Lask/s) 

EDINBURGH MICRODlGlTAL 

4 5l. James Cenire, Edinburgh, EHl 3£R Tel 031 556 29 4 

MnnacBr Colin Draper. East end of Princes Street, Si James Cenlre [within Lask/s) 

SHEFFIELD MICRODIGITAL 

53 Leopold Street. Sheffield, £1 2GZ. Tel: 0742 750971. 

Manager Justm Rowles Tap of the Moor, apposite town hah (within lask/s}. 

CHE5TE R Ml CRODIGITAL 

The Forum. Northgate Slreet, Chester, CHI 2BZ el- 0244 31 7667. 

Manager Jeremy Ashcroft Neal to the town hall (within Lask/s). 

MANCHESTER MICRODlGlTAL 

12/14 St Mary's Gale, Market Street. Manchester, Ml I PX. Tel 06 I 832 6087. 
Manager: Lesly Jacobs- Camer of Deansgate [wilh ; n Laikyb). 

NOTTINGHAM MICRODlGlTAL 

1/4 Smilhy Row. Noltinghom. NG1 2 DU el 0602 415150. 

Within Marke - Square. Exchange Buildings, Nottingham [within La Sky's) 

KINGSTON MICRODlGlTAL 

38/40 Eden Street. Kingston, KT ! 1 EP Tel. 01 -546 I 27 

Opposite Main Post Office [wifhm Lask/s) 


Mail Obdfr 1 

ll >i>j era unacle ra ce-, Id a ■Uicras.giini ^usplK^r, j-i-u ccn i-.y j-dj' reg-jrrn--^-,!!, !,om cu- 1 ,V.a,l Q'dc D«pu' I "nw! pi 
Limjliid FKEfcPiJ'ST .No >iump f^C^Adl Lib-criMd Li 2 A-H 

Thu C^J,l*P^b-d nr^ lt--A Qi fht- bhppb £jT£Epl 

I ■hlbw D^F -"4<b‘ Idt r^L-fiL ID £ Car 

£ Ai5£ f ' p&p ^ prdfrb lindflf £ 10 

J C^-vui-gf: Lee er osiers owr t lO —,IFiI- Marfibrd J K '^SsrbEDb pJd 

TptflptnJm* -Ontars 

Jus! g,w VC-..-T i ccjrd nuinbur die raquirrmBni-i. 1.4 hour 7 dojr 

An^pSc^-c- Sc''--":? 05-1 - 23 b 0707 Mo,I Orcc-- ir/ranoge*Tbb - lyft .'■f-iifCt 


M,i£i:. digi'al Limitsd 

MiDra-digilbl L.n-jied priH <jl :!,* .-’A ,- ;s:l diusi-r jf ike L^lliraku Group o J <-;i-‘-son>ei 

11 n:: IrH^i-Ji^-H,| r- E^gijod 

S-p^'iiW^d xlumdef 

^-bt-Vficrl 'IJflii-a C"inr>:el Hojbt. N«s,i-.dsa Lcnc. Lordor- hWlO 

Director H M G w ,^a. F Klein, G W (-abk C I 1 E4 *m fiOwn 

Jll-rralc-Kjlc.rg C^mtiony lodhrake Grdup Urfiilad VAT h?jmbe, 2^0 ! 31 3 ■ 

C-ompySipr H«fcilL$,i AiSiWIP'iofl 

W( or? binder men-berb of ifw Gampuicr Rno ci Anttf ifr’-tin. o vdunNiry d l««-rg -n^^ tompulD-- 

dsale-n--End MiV£C argan,ic.‘-icii:-| 

The ai ypBs« ol flu* Aisccioicn-s K; mtirtHsm end n:w Hcrdpidi ol Trading o"d w'f"* iuppsn «*»« lh “ 
irduilry and ra prir^n ilia .I’dLilry'-b iraif io ik* Duinde v*o-U N-e Ayi&iiPlioo dco ac?s Pb U Isriw wto-T: Twmtuu-!. 
can dibru-bv^ouift^ pradlen- b 

Microdigital Mail Order Form 


Office Use 

£nly 

Gocbs required 

Pru 

:e 


1 




2 




3 




L 




£" 




6 



VAT in ihis Ctd h:;S 
or 1 S '" ;urrp - ' nl 1 

{;clculcled ::' r he 1 ce Adc £.1 PA Pv 

■:S hms o’ wriling erden under £ 1 0 




( 

I 


Pipes* dbw tc any changes T c!g | 

It you require a Slcrp c5ub applrcoticn 'orn lick IniE bex n 

MAIL TO: Micradigital Limited, Freepost, Liverpool L2 2AE 


'-JaFC-., 


*E;tbb i2?,t 






- u 




flarddvr-^d u??9 


-1 r 


.Foil : Il-:c_ 


Tel izb>L 


Ar-cr^cn Eiprc-Il-Qiner 1 : C’u V 

yC ub No . 

Ejifiirf- du'e- 


vc ii./si 
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MisEQDieim 

T^yVIk^rocornpater Specialists 
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COMPETITION CORNER 


A £15 book token wil! be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the Your 
Computer offices by the last working day in November. The 
name of the winner, the solution, and a competition report will 
be published in the January issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 


You HAVt BEEN captured by the trolls of 
Zellers Hill and suspended in a cage over a pit 
of ravenous mandating worms. You are fed 
well enough,, but the smell of the worms is 
revolting. Your only chance to escape is on 
New Y ear's Eye, when the trolls let you down 
to join in the festivities, and just for fun, may 
make you run for your life at midnight 
through their cave system while they pile 


Trolls' cave 

BY ANTHONY ROBERTS 

treasures on to you — or perhaps take some 
away. 

You know for a certainty that should you 
walk out of the hi IE carrying any treasure, you 


will be sot on and killed by the bandits waiting 
for you. So you must ensure that you loose it 
all before you leave. Of course,, you make it. 
On what day of the week did you make your 
escape? 

This is the cave system and the trolls' 
individual instructions for each cave; all 
passages are one-way only. 

Cave A — Gives you an amulet and five 
bracelets. 

Cave B — Gives you one more diamond than 
the new year — e.g., 80 diamonds in 
1979, 86 diamonds in *985. 

Cave C — Gives you as many coins as you 
have bracelets, but takes away as 
many diamonds as you have amulets. 
Cave D — Sends you down the left fork if you 
have fewer amulets than diamonds, 
else sends you to the right. 

Cave E — Gives you three more amulets. 
Cave F — Directs you left to the final cave, if 
yon have at least 10 amulets, straight 
on if you have less than five, and to 
the right otherwise. 

Cave G — Takes from you as many bracelets 
as you have amulets. 

Cave H— Gives you two coins. 

Cave I — Swaps each coin for a diamond, but 
takes any diamonds you walked into 
the cave with. 

Cave J — Takes all your amulets, bracelets, 
and coins, and just one diamond “for 
good luck” — and kicks you out of the 
hill into the midst of the bandits 5 
camp. ■ 




PLUS MANY 
EXTRAS 


FOR ONLY £159.95 tad vat) 

Here is one present all Ihe family could use. 
I he VIC 20 is a fully fledged computer that 
simply plugs into your television receiver. 






VIDEO 

GAMES 


EDU¬ 

CATIONAL 

COMPUTING 

L_ ^ 


HOMEAND 
BUSINESS 
PROGRAMS 

■— _ - 





At an incredibly low price of £159.95. il can 
help the children with their computer studies, 
handle business and home budgeting or you 
can relax and play space invaders or one of 
the many video games soon to be available. 
Dealer supplies of the VIC 20 are limited, 
make sure you’re one of the first owners of 

the VIC 20. Fill in the 
coupon TODAY or 
give us a ring on 
Woking (04862) 63901 
or Croydon 01-680 3581. 


DATALECT 


COMPUTERS 

Shu " . Wdlk, Croydon* Surrey. 

Rd .Woking,SurreyGU21 5EG 


I would like to order the VIC 20 Home 

Computer. (Quantity.,) 

Please charge my ACCESS/VISA YC 
account no: - 1 ---j 


Name 
Address 


Post Code 


DATALECT Computers. (Formerly Petalect), 
33/35 Portugal Road, Woking, Surrey GU21 5JE 


i 
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JRS SOFTWARE 

\9 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 3JU 
TELEPHONE WORTHING G6W1 (Ev«ping» and Weekends only) 





* mm-tu- a §-i .'l 

I *■’ rvy i 1 > ■ 1i".v jm I ► ■ i 


JKSO • programmable moving display oMonl)>) 


T^s' This really is a ganuin* moving ^isp-lav. not 

. 3 nether pause reutirl-fl. fcl VOU wjfll fl"iQVil"if], rllCKCT 
free displays \and wAa &oesn't\ ihftn lh:S 5 she 
program lor you Ths ■se-crot liss in !hd ZXSU's- ability 
to keep the display <sri your scre-en without nt\e- ni?ed 
co use all of the time avail fib e to il Nor it»s lly the 
ZK30 would hw dong nothing during this 5 .ptfr$ rune 
t; 1 js ills programmaoie mpvirig display cleverly 
ntetupts to process yOur own insi ructions m Inert in I he simple bur highly 
ijFfecsive jRS numeric code- Great care '-as been raken Lher the processing or 
u(jgir cpdes can ^Iwflya be [nierupted 5o rihturn to the display routine ai the 
plecise niiLrosecond thai is recuired ro ensure Lhat your T ,\f. picture regains 

completely rocksteady, , , . . 

Nprioafly 9 true moving display on a ZXSQ wcu d iskv weeks ro write &od yr-u 
ve'Ou id need to bn ;:n expert at machine-code programming Now. ar last, .has 
oio-tram nl!ifs you :h« ability In wn« your own nut moving displays ift under ?n 
hour with no reaching uude experience required whatsoever 
Ciisserte with Ik. 2k versions and 3 sample preg'ems plus FULL documemau&n 



ZX81 - SLALOM <tSK PAM PACK PtQO-) 

Slalom events always draw great crowds to ihi: ski 
re&pris and the T.V. tarn eras are never far be-hind- 
Now -be .skier on your T.V. screen ,s directly under 
yuur control and his succes.fi io negotiating the 
sleio'n jiosts end achieving a fast time re»■ es entirely 
on your skill with the ZXBI key®. 

Listings only £125 



zxai - BLACK HOLES (IfiK RAM PACK HEQDJ 

Your airship is ir* an unknown, galaxy consisting 
entire y of blacit holes which -coni initially threaten to 
swallow vou- Your skill at the conirpls and your 
ability to look and think msrty moves a-heS-d Is the 
cn y toing that stands between you and destruction. 
How long can you survive! 

Listings only £125 


SPECIAL OFFER 


SLALOM and SLACK HOLES together fur Q.W. 


OVERSEAS CUSTOMERS Payment: fruit fan mate ip Sterling uy inwraaiional Monuy Orrlur ravaiiahia 
PLEASE NOTE *-■ yt^ r hank’ 1 Pl9i,fn 3lid 5D p(ln " ta 


MORE NEW PROGRAMS FOR 

ACORN ATOM 

*** Sp&Ctel Offer 

r Lower text areal Deduct £1 /cassette when ordering 2 or mote 

QUALITY SPACE GAMES 

LUNAfi LANDER I5K* + 6K gr) - superb version or arcade game incl. 


long Er short range scans. 


.. .£8-95 


INVADER FORCE (5K* + 6K gr| - 4 invader types, mothership, s °unri,_ 

fii-score, 6 skill levels.-..■■ ■tS.95 

3D ASTEROIDS l3K h h 2K gr) - Steer through the rolling, hurtling 

asteroids- Excellent real life graphics,..-.......cb.yb 

ALIEN MAZE (5K* +■ 2K gr) — Escape the 3D labyrinth before being 

eaten.-...£5,9b 

SPACE STORM (4K*I - Survive amid the raging comets •& space 

debris... .....-,,L4.95 

STAR TREK (5K*/1.pt) — 8x8 galaxy, studies, torpodc-es 
etc....... 

SPECIALITIES . . t 

MUSIC BOX (5X M +■ VIA) - Make music with your Atom. Compose 

tunes oi key in okf favourites. Hours of enjoyment.£8,35 

OTHELLO (5K 1 + 2K gr) - trad, baarti game. 5 levels of skill, many 

options, superb version, action replay.....■■■■“.96 

Hl-STATS (5K +- 6Xgr. + ft. pt.l - Statistical analysis & graphical rep.^ 

of file of input values..-— i .... 

DEMON DUNGEON L5K") - Find the treasure, the way out & escape the 

demons.,..- - ■ ■ ■ ■ ■—-y ■ ■ * - ■ - - •;■ '£®- y ^ 

SKETCH PAD 13K K ) - Draw in black on white & vipa versa, Many 
options incl. choice of gr. modes & save 6 recover murines...... ...L6.95 

DISASSEMBLER (3K*I - Lists object code & assembler 

mnemonics....-.oc.yb 

DAM BUSTERS OK* + 2K gr} - Realistic bombing raids, bouncing 

ZOMBIES I Peal Time! + DEMQVADERS + LASER FIGHT I3K*) .- JS.95 

LABYRINTH + SLOT RACER fSK 1 ' + 6K gr).£6-95 

MINEFIELD + SNAKE + AWARI £2K*f.-.Sg 

TERRITORY 4 AZTEC OK* 4 2K gr)... 

EXTRA MEMORY - 2 x 2114 Low power chips. . LtUb 

WRITTEN ANY PROGRAMS? - WE PAY 20% ROYALTIES! 
Rfease add 55p/order P&P - VAT at 76%. 

Send sue for oo tafoqve. 

PROGRAM POWER 
5 Wens ley Road, Leeds LS7 2LX 
Tel: (0632] 683186 


"OUTSTANDINGLY USEFUL 


THE 

ZX81 

COMPANION 



Bob Maunder 


LINSAC 


Price £7.95 Incl. UK postage 
ISBN 0 907211 01 1 

THE ZX81 COMPANION was reviewed 
in the September 1981 issue of the 
Educational ZX80/81 Users' Group 
Newsletter as follows: 

Gob Mauncier's ZX80 Companion was rightly recognised to be 
one of the best books published on progressive use of 
Sinclair's first micro. This is likely to gsin a similar reputation. 
In its 130 pages, its author does not go as far as he did before, 
but his attempt to show meaningful uses of the machine is 
brilliantly successful. 

The book has four sections, with the author exploring in turn 
interactive graphics (gaming), information retrieval, 
educational computing, and the ZX81 monitor, in each case 
the exploration is thoughtfully written, detailed, and illustrated 
with meaningful programs. The educational section is the 
same _Sob Maunder is a teacher — and here we find sensible 
ideas, lips, warnings and programs too. The monitor listing 
(DOCK) to 0CB9], while unique, is less fully backed up, and will 
be of no use to ths ZX81 beginner without some knowledge of 
Z-8Q assembly. 

To conclude — this book is definitely an outstandingly useful 
second step for the 2X81 user. 

Send cheques for £7,95 to: 

LINSAC tw) 

68 BARKER ROAD, LINTHORPE, 

MIDDLESBROUGH TSS 5ES 
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reprints 


If you are interested in a particular article/special 
feature or advertisement In this journal 

HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 

We otter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies}. 
Telephone Martin Bloomfield on 01-661 3036 or 
complete and return the form below. 



To: Martin Bloomfield, Your Computer, Reprint Depart¬ 
ment, Quadrant House, Sutton, Surrey SM2 5AS 

1 am interested in .............. copies of article/advert. 

headed .....featured in this 

journal on pages . „.............., issue dated 

Please send me full details of your reprint service by 
return of post. 

Name ..«. 

Company ..... •.... — — , -, . 

Address .....„ < *,. < ,,.... 

..... .TeL No. 



WACom 

COMPUTER 



Nascom Microcomputers 


ACORN 

The Acorn Atom must rank as the best introduction to computing; 
on the systems side because it alters you painless access to 
assembler and machine code; on the applications side because of 
i ts s u pe rb gra p h ics a nd p owerf u I versi on of B asic. &a sed on a 6602 
the hardware is easily understood and control of external 
equipment is facilitated by a readily accessible bus, 

NASCOM 

The ultimate for hardware and software buffs alike. A totally 
flexible design based on the widely accepted Nssbus. Unlimited 
expansion possibilities supported by numerous independent 
manufacturers. Your number one choice if you want to develop a 
disc based CPIVt system suitable for business applications. 

PRINTERS 

Epson from £345. 

MONITORS 

Crofton 9' r high performance monitors £58, 

CHIPS 

2114 £1-25 2532 £8.00 

4116 £1.25 2516 £4.50 

4118 £6.00 6522 £6.00 

All prices exclusive of VAT 

OFF RECDROS 

Woking 67529 

24a Abbeville Road Tel: 01 675 4557 

London SW491MH 01 674 1205 



HOW AVAILABLE TO HON-MEMBERS . . . TANGERINE USERS GROUP SOFTWARE LIBRARY 

asteroids* 


SHUTTLE LANDES: 

DIVE HO-MBERj 

SPACE INVASION! 

SPACE FIGHTER 

SCRABBLE: 

DEMOLITION: 

HlMt 

TAN TYPE: 

HOWE FINANCE: 


Pack 1: 


Pack 3: 


Pick Si 


F*ek *: 


M.'C. K'P. G. -5- 0. A auperh vsr&Um of that popular areade game. FULL graphics. ?K. action packed. HYPE ft-BP ACE CONTROL. FULL L3FT & 
RIGHT ROTATION. VARIABLE MANOEUVRING SPEEDS. TWO LEVELS OF FLAY. HIGH SCORE INDICATOR £1&.&D 

M.'C. K.'B. 0. C- Imagine youreatf Ln the cockpit of NASA's Space Shuttle sod. tilts 7K FUL graphic g&ns will fcufipycu going fee hours This is or.e 
of the best 'lauding simulators' we've seer., *12.B0 

M.'C. K:P. G. 0. Another CLASSIC example of what FULL graphics can offer |VK). Be a Jump-Jat pitot and Blast those laser sites if you ear,. Refuel 
in flight. Radar guided anti -laser mi sail eg. High level of difficulty. *12.50 

M.'C KT. &. &. C- You don't neei to be told about this one. FULL graphics ansi sound [scund « control kit available from Tangerine Computers 
Ltd,}, This SK program ia a must Ln any library. *5.150 

M.'C- & R. G- C- This game is in FULL graphics and requires a simple -JOYSTICK or PUSHBUTTON CONTROL, dost get your sights on the 
marauding alien and blast- him. (Connection diagram supplied) BK. *6,00 

0. Ycu’ra going to need a dictionary with this -one. Some cf the widest gamee are well proven for family entertain me nt. Two opposing 
teams battle it out while Eric keeps watch. TUG-QN-QFF'-ON. £0.00 

M;C. K.'F G. Our version of Breakout. For single boarda or expanded systems. Ideal family game. Listing £4.30 Cassette* 0.00 

M.'O- K'P. K/B. G. Cur version of the famous matchetlck game. Cassette *4.00 

E. K.’E. C- A comprehensive tutor using the computer as teacher. Sight routines Including data storage of exercises. *10-00 

M.'O. K.'B. C. This is a comprehensive home accounts package incorporating user defined facilities for flies. An Ante-Budgeting facility, Automatic 
processing of standing orders. Cheque numbering control. Built-In protection against errors. Security protected data. This program calculates 
and Tiles the monthly balances for ELEVEN accounts, ten of which are user defined. This package comes complete with a comprehensive manual 
and sample program. Euilt In modular form for later additions. *17.05 

M:C. KIP. This pack is an ideal little pack for the single heard ran 9. Non-graphic. Two games. Moto-crc-ss and Re-Action Hangman fwlth user 
defLn e 1 ti'&rary of words]. Listing i§. DO Cassette *5,50 

M.'C, K'P. KAEE & DRAW For single hoard users. Watch the siupidd Tar.bug find his way out of a user defined maze DRAW around the screen 
— patterns or designs, Listing ±4.fr3 Cassette Ad,00 

M'G. K'E, C- Two utility programs for the expanded systems. TANSCRIBE is a simple text editor. BASIC- TRACE monitors the operation of Basic 
progs., showing them down and printing the iLr.e numbers. *5-00 

M/C. K:E-. C. Son-graphic these two Chase the Allens round the screen. A very simple and good fun program. Add to that Two’s Oc-mpliinent. 
which 1 e a real brain teaser logic puzzle. IK. 


£ 6.00 


B= BASIC. M.'C - MACHINE CODE. Ki'F = KEYPAD. K/B >» KEYBOARD. Q = GRAPHICS. S = SOUND. C - CASSETTE. L = LISTING. 

For mere details ef these programs, give us a TUG-HING' sometime, Y/e pay top Brass, for top Class, programs. 

I?-:t 7 n|-*aai:i Designed for the tJierotan By stem, this kLt contains powerful software for Automatic Programming, Kit £ 21 . CO. 8 er,d 5 . A. 5 . for details. 

; iwn contribution to the Microtan System — High Definition Graphics Beard (JSC x UH&], Aifl.CD + V.A.T. 

?r :« ti::c 1:1 l:: Nan-Members; Member! must deduct ZS%, Send S,A.E, for membership details. Or give us a 'TUtH A HD-RING'. 

TANGERINE USERS GROUP LTD. 

IS Iddesleigti Road, Charminster, Bournemouth, Dorset BH3 7JR (0202) 294393 


YOUR COMPUTER. NOVEMBER 19B1 81 
































- 


The Exhibition 
Which Works 
For You 


' Vr .V 


WEST CENTRE HOTEL, 
LONDON 

FEBRUARY 24-26,1982 

Over 6300 quality visitors 
attended the 1981 show — 
providing the correct balance 
of users and specifiers of your 
products and services. 

The formula is right — you 
can make MICROSYSTEMS 
s 82 work for you by 
reserving your stand 
space NOW, 


Find out how exhibiting at MICROSYSTEMS ’82 can work for you by 
completing and returning the coupon now, to: 

Exhibition Manager, MICROSYSTEMS '82. IPC Exhibitions Ltd., 

Surrey House, 1 Throwley Way, Sutton, Surrey SMI 4QQ, 


MICROSYSTEMS ’62 is 
sponsored by Computer Weekly, 
Systems International, 

Practical Computing, Your 
Computer, Computer Talk, 

Office Systems, Data 
Processing and Microprocessors 
and Microsystems 
ond organised by IPC 
Exhibitions Ltd. 


Please send details of exhibiting at MICROSYSTEMS ? 82, to: | 

Name-.-----—--—-*- | 

Position in company --- - ---— jj 

Company ----------- . 

Address —-----—— -------- 

_ ____.Tel. No __ _t 

____J 
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YOUR 

MICRO 

TO 

WORK! 


/ 

YOUR 

r ^rtrrfJCE 

MACHINE 


■■a !'MDR [INTERFACES^ 



CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted your MICRO to control a machine for you, or 
manage your house? If so, the MDR 'MICROCOMPUTER CONTROL 
INTERFACE' wil give you isolated channels of OUTPUT ISA @ 25Q 
vots! 1 and switch sensing INFuTS. 

Avsilaole now for connection to PE T USER, PQFlT, RS232 ano 
IEEE4SB, allowing expansion up to more than 800 channels 

Supplied complete with connecting cades, full data and guarantee 
from £12 Erf per channel. Complete preprogrammed £ystems or 
ind rvi d ua I com p one n is a va i la bfe Wr ite or p h one fa r deta i I s. 

MDR {INTERFACES) LTD. 

Little Bridge House, Dene Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 082S-730294. 


Had enough of games? 

The Sinclair 


ZX 81 


PROGRAMMING FOR REAL APPLICATIONS 

A NEW BOOK BY RANDLE HURLEY 
PUBLISHED BY THE MACMILLAN PRESS 

Yes, the 16K 2X81 can be used for serious applications. 
Here is □ book that tells you how to make the best use 
of the 16K ZX8T, bow to write big r serious programs in 
BASIC. These programs are all fully described, listed 1 , 
and documented: 

WORD JUGGLER — a word processor with cursor 
control, delete, edit, reading age calculator and space for 
11,000 Characters. SAFE INPUT ROUTINE to avoid 
input crashes. CASH HANDLING SYSTEM, 
PERSONAL FINANCES to look after your accounts — 
cheques, standing orders, credits, etc, BANKING, 
-jesigned to run a school bank. RECORD stores 18,000 
. sees of information — more than the number of bytes 
q AMI RANK ORDER and EXAM STATISTICS for 
5". ■ • rg school results (DES requirements). 

-" : ;ch, much, more! 


for 180 pages, 
'ncludiri^ postage 
and packing 


Ortf*r from 

Liz D»gfc], Fsrlh. 

Globe Book Sendees, 
Hflync^- 5. 
Basingstoke, Hants. 





I. 


CAMBRIDGE LEARNING 


SELF-INSTRUCTION COURSES 


Microcomputers are coming - ride the 
wave! Learn to program. Millions ol jobs are 

threatened but millions more wlibe reared. Learn BASIC- the 



language of the small computer 
and the most es&y-So-learn 
computer language in 
widespread use. Teach 
yourself with a course which- 
takas you from complete ig 
norance step by-step 10 real 
proficiency with a unique style 
of graded hints. In $0 
straightforward lessons you 
will learn the five essential pt 
programming, probfem defini¬ 
tion, flowchariing, coding the 
program debugging, clear 
documentation. 


COMPUTER PROGRAMMING IN BASIC 

no .50 


BobktComputer? am wh*r she* qiq w eM PIEAO DATA. : R NT pc^e-'s p'acher-i. 


var^bln nnmftv l£7 errors C-Ddihp SuTyilfe program? 

Book 2 High am low level 'ar'-yujges.- J la.v.-h?rrirc|. fufti-tions. fiEM d^d 


dmumgmaiion; input IF THEN GO TO. mil^r^rts. computers problnmn 


pnTinii ■'in 



BCHSk 3 Comp-ieii amJirileipreleisr laow. FQ& NEXT nESTOPC debugging an,-i V s. 
tJndbie aoremg. TAB 

Bo*h 4 Advened SASIC. subrouiine?. jnnvj variables. files. compel*. programming. 
«xi>inpk!s; glossary 

Understand Digital 
Electronics 

Written for the student or 
enthusiast, this course is packed 
With information, diagrams and 
questions designed to lead you 
step by-step through number 
systems and Boolean algebra to 
memories, counters and simple 
arithmetic tirciiils and finally to 
an understanding ol the design 
and operation of calculators and 
computers. 


DESIGN OF DIGITAL SYSTEMS £14.00 

Am* 1 dmn (leeadet mal aid biiVJry (lumber sysloms. ronwi •■•Sinn beiwaeri iidn cjei 
sy;,if-n-i?: »{:piH&er.ra(!ijn o? i-eyat've rtunihcrs; nciri|TlRn-i; l -i£!y systems 

Book 2 OF diyJ A\D lurclians: logic Q&ies. NOT, exuiuiiivs OB NAND NOP and 
exclusive MOP lu-icbans. multiple -ipur j^tas. Uulh lablns. Dr? Morgans L.v.-.-, 
csnOlical iGrms. looi:: convention?, kamaygh iiiy aping. Ihme si.vut 5 nrJ wme-n logic. 
Sank 3 HnlF odder; 0*’rt Ml ddC6iv. suLl'acIwrs- serial and pyaliel adders. DroestiOfs 
nnd Al I/;. muliipl canon and division syslems 

El^-ph 4 Flip hops. Sl'il I register*, asvnchmricu; end Synchronous counters; -inuj 
Johnson and exclusive DA laedback cnur.lsr*: ftOWlS ano i^iAMS. 

BQQ> 5 Sirutluie Ol caltulOlnns, kevbnnrd encoding. decoding display da:a ifiqi&lpi 
SySrema; COntiOt unit; program ROM eddre-M decoding. 

Book B CPU; rneinuiv organ-jjimn. character lepreatrUaliuri. pr-grn-n nhpf.ig..-: atJtbess 
-nixltfo- ipijt ciutoul SySSenv; pilgrim ihLirivipIs; irlnr'up' pi Sr.iies jj*ofjran-.i-n: tg 
ewcmhler;. ccirripui^rs.. eseCNiHW p ugrarrs opcrniing sv-Hfi'iS. 

GUARANTEE No nsk to you. 

II vq-» ar* run completely sav&fied vout myney will b-e -efunced upon 
feijfA ol 1 ihe brink? ir- good cc^dition 

CAMBRIDGE LEARNING LrMITED, UNIT 3fi, RIVER MILL SHF. 
FRFEPOBT. IV5& aUNTINGDON CaMBS.. PEl 7 $ BR, ENGLAND 
TELEPHONE ST IVES |OAGQ| $7<34& 

Al! p'lws n^lude world wade posiatip [ti irmji! is p.,tr* ■ please ask lyr 
prepayment .nvoice) Please- allow 2fi days Hgr delivery m U.K. 


Picasp sene) me- the iollowmg Podi-s - 

Computer Prog raddling in BASIC £ £ ‘ 0 50 

Das gn ol Di-gita' Sy$l-ftms t14.00 
enclose a "eAdque PC' payable id Cam bridge Learning Lm 
tor £ ■:’delete where appiicablel 

& lt?as-e charge my 

"Adc.KHS American Express. BaJCUycHrcl Dine > Chit? £ Vtirt 

Mji s I fcrthflr g (*; T rusli.: ;i rrl 

Expiry Deie Credil Card No 

Bigr-ai..T* 

TelHiphone orders from credil card hnldivs .iveeim-d .> 0480 

j'AriKalrJjiiiJ p 

Overseas CusloriKirs. i -m:l F. rj.U shoiild send pank (trail u.i alrolm^ rlr 4 iw.iN 
nn a LQTTrtun bank. «r r|ut>En I.rr'dd tarej immher 

Name 

Acld.eas 


Cambricge Learning limited. Unit 38, Rwsrmill Site. 
FflESPOST, St. Ives. Huntingdon, Cambs. PE 17 46R. England. 
IRegiSirjnecl in England, Vo, 13287621 
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GRAND HALL, OLYMPIA, LONDON 

NOVEMBER 17-20,1981 

(Open 10am-6 pm Tuesday-Thursday lOam-430 pm. Friday) 


STILL THE 
BIGGEST. 


STILL THE 
NEWEST. 


STILL THE 
FIRST... 


with over 350 exhibitors packing Olympia with 
computers, terminals, small business systems, 
peripherals, mini- and micro-computers and 
services 

this year COMPEC '81 has attracted over 100 
completely new exhibitors. These, and the 
many returning companies, will be showing 
the very latest innovations in computer services 
and equipment. 

to introduce new and exciting features. A new 
section at COMPEC '81 will be the 'Software 
Village', specialising exclusively in software 
products and services. 


PLAN YOUR VISIT NOW 


Further information 
from: 


whether you are adding to and improving your 
existing computer installations or buying in for the 
first time - a day at COMPEC '81 is the most 
time-effective way of making your decision. 

Admission to COMPEC '81 is by business 
registration and costs £2.00 at the door 

The Exhibition Manager, Compec '81, (PC Exhibitions Ltd, 
Surrey House, 1 Throwiey Way Sutton, Surrey SM1 4QQ, or 
telephone 01-643 8040. 
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WksComputeL 
With cdour andsound. 



£ 189.95including vat 


TWICKENHAM 
COMPUTER 
CENTRE LTD 

01-892 7896 

01-8911612 


I fc¥1 SCH 1 1 - :- HAT 

ii- iqjST'Z^nP 

Mfl PI.IJ *=5t ■■HJHIII- K'l W1 AlliO-OW 

rfdll aiUUAiCiUrAiE'UVHAWPq 

Min m i [ i -1 


kt£« ! H1 

•=>liDAE$5-_ 




72 Heath Road Twickenham Middlesex 
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HIIMi 1 : 



personal computer software 






ZX81/ 16K 

STARTREK' 


1GK STARTREK; GRAPHICS, 
4-LEVELS OF PLAY, 3x8 GALAXY, 
STAR BASES, KLINGCNS, 
RQMULANS, PHOTOIN TORPEDG3, 
ETC. 

GAMES PACK 1: STAR WARS, 
HAMURABl, GRAPHIC LANDER, 
MASTERMIND, MINEFIELD 

Prices; £4.95 each cassette; £3,95 for 
both 

Further games packs coming soon , 
Large S,A£, for details. 

Mail order only. 


SILVERSOFT 
40 Empress Avenue 
Ilford, Essex 
<Tk&18 0877 


KEEPING A WEATHER 



The major feature in this mo nth's issue gives 
details for construcbng a receiver to pick up weather 
pictures from theTIROS-N series of satellites. 

TheT1R05-N supplies high quality pictures, 
completely new to Europe, which contain much 
more detail than has been available before. 

T: :■ c oi nc ide with t he legali sat or of c iti ze ns' band 
■ :dio this month we have an article on the design 


and construction of a frequency synthesizer for c.b, 
transceivers. 

Generating frequencies from 27.601250M Hz to 
2.7.99125QM Hz at 10 KHz channel spacing, the 
frequency synthesizer is an integral part of every 
piece of modern radio communication 
equipment—c.b, or otherwise. All this and much 
more besides in the November issue of: 


wireless world 

November issue out now —70p Electronics ■ Television - Radio ■ Audio 
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Computers Jor JRti 

72 North Street, Romford, Essex Tel: Romford 60725 



For the best in Personal Microcomputing... 


Acorn Atom kit2K RAM + SK ROM 
Acor n Atom asse mb led. 


.El 38.00 

£172.50 



THE LARGEST ATOMS ON EARTH! 


* Altincluide SK Video RAM, 12K ROM + P-S.U., 

22K RAM. ...-.£234.70 


3SK RAM 


£298,50 


70K RAM 
134K RAM 


£330.70 

.£ 388.20 


ATOM RAM EXPANSION BOARDS 

Available sepatatelv 



Kit 

Assembled 

16K 

£46,00 

£57.50 

32K 

£60.00 

£71.50 

64K 

£92-00 

^03.50 

12SK 

£150.00 

£161.00 


All Acorn soft cassettes £11.50 

Games Packs 1-8. Utility Pack 1. Soft VDU. Data Base, 
Peeko-Computer. Maths Pack 1 and 2. 

Acornsoft Word Pack ROM £29.90 

All prices include VAT. Add £2.00 p&p per order. 



All Atari accessories available. 

* ATARI 
SOFTWARE 

ADVENTURE INT. 

□ E-flection ISK) .... .€1250 

Galactic Trader (32K). El5-50 

Ghost Town (adv &l.. El6.50 

Mi&siors Impoastbfe Eadw 9 J, El6■ =0 

MnuniaiflShwtMBK).El 2,50 

Mystery For house (adv 71 ... .£ 10- 50 
Pirate Adventure (adv 2) ....£16.50 

Pyramid q! DoomladvBi .£16,50 

Sa^ase Island (&dv lftl.€16.50 

Strange Odyssey lady 10).tl6 bO 

Sunday GotfllCKI .... €12 50 

Thfl Count (adv El. £16-50 

Voodoo Castle ladv 41 .€ 10.5O 


DATASGPT SOFTWAR E Disc 

Frazzle. ...ES.S6 

Maze Ei'icOuoter.£9 $5 

Night Flyer....CM-.95 

Pornopdly ... €29.95 


DYNACOMP INC 

Ca&s. 

Disc 

Alpha F^ghler 

£14.35 

€19.95 

Buck Gammon 2.0 

€14.96 

£l«.95 

llridga 2.0 

F17.S6 

€21 95 

Ch&mp. Othello 
[ItiK) 

€11. 35 

£15.96 

Crystals, 

£9,95 

£13.96 

Flight Simulator 

£17.S5 

£21.95 

Form Letter System 

— 

£21.95 

Games Pack 1. 

€10.05 

£14.95 

Games Pack 2. 

no. 95 

£14.95 

Gianl Slal&m (16-K) 

£14.95 

£18.95 

Intruder Alert (1SK) 

€16.96 

£20.95 

Mail List 2.2 

— 

£34.95 

Management 

Simulator 

£19.96 

€23.95 

Monarch 116K) 

€11.95 

£15,96 

Moon Probe (16K.J 

£10.95 

€14.95 

Nominees Jigsaw 
Puzzle 

€16.95 

€20.95 

Phonal Finance 
Sy&ttiYi 


£34.95 

Poker Party 

£17.95 

£21.95 

Slartreo'k 3.2 

€11.95 

£15,95 

Stwri Poker I1CK> 

£11.96 

£15.95 

Teachers Per 

£11.96 

£15-95 

Valdez 

€15. .96 

€19.95 


i Dealer anQutfes wijlwmo. 

■ ALL ATARI SOFTWARE 24K UNLESS STATUS 


Getting to grips with 
personal computers? 

Then , _ 

Practical 

Competing 

is the magazine for you 

If you have a computer, whether its a £70 ZX81 or a £7.000 business 
system, you wifi find something to interest you in Practical Computing. 

Just look at the November issue: 

• Review of Silicon Office, a suite of programs for the office of the 
future including Visicafc, Wordpro and a Database manager. 

• Pet printers — a survey of the full range of printers which can be 
used with the Commodore Pet. 

• Solve Rubik's Cube! A program in Basic which helps you to solve the 
world's most popular puzzle, 

• Will Comal replace Basic? The designer of the Comal Programming 
language presents his case. 

All this together with our regular advice columns for users of Pet, Apple, 

Tandy, and Sinclair ZX80/S1 computers. From your newsagents now! 

Or take out a regular subscription by completing the coupon, 












■ : 



r~' 

i 

i 

r,nrnr> 

To Meeting Department 1 PC Elettr :al-Electronic Press. 

Qu ac ra nl House. T he Q udd r an t, 5 ution. Su rr£y EM 2 5AS T 

plta&c send me Pract-cal ComouMig for one year. 1 enclose 

C hoq ue.- P O lor £ L 0 . LJ K. 1 E 1 6 (Oversea s' made pa ya L ie 1c - 
1 PC Business Press Ltd J 
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tf you are interested in a particular article/special 
' feature or advertisement in this journal 

I HAVE A GOOD LOOK AT OUR 
I REPRINT SERVICE! 

We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Martin Bloomfield on 01-SSI 3036 or 
complete and return the form below. 


To: Martin Bloomfield, Your Computer, Reprint Depart¬ 
ment, Quadrant House, Sutton, Surrey SM2 5AS 

I am interested in. —.copies of article /advert. 

headed ......... featured in this 

journal on pages- ..... ----- issue dated .... _ 

Please sand me full details of your reprint service by 
return of post. 

Name ......... 

Company ...... 

Address .... 

■... .... ....■■ i. kb...... ...Tel. No - 


h ? r 


► ■■ + »- fc 


■i P P i * + 


r IHniHS 


26 spiers Close 
Knowle, Solihull 
West Midlands 
B93 9ES England 


IK Space Intruders £4.00 
3K Super Version £5.00 

Written in machine code 
to give fast moving 
"Flicker Free" graphics. 

A superb achievement. 

Supplied as a listing only, 

(£1.00 extra if cassette required) 

16K High Resolution £4.00 
(192x 184) graphic pictures 

Never before achieved on the ZX. 

Create your own artwork. Supplied 
as a listing (£1,00 extra if cassette 
required} with full screen 
demonstration picture. 

9K Nightmare Park £3,75 

A good example of a BASIC 
program using MACRONICS 
'Amaiing Active Display" 

The park of DEATH — can 
you get through this 
nightmare. No human has 
yet succeeded. Confronted by all sorts of "Happenings' 
you'll be taken to your wits end. Supplied on cassette only. 


1 BRAND NEW INTERACTIVE GRAPHICS for the 16K ZXSl 

DRAGON MAZE an ejiciliritj gam&oF skill 

.fS.SS 

r-'XANETOlDS blast Himugh tlii; itninro-idi 

.f3.3R 

LAP RECORD random circuit car racing .. 

J'3 95 

SCHOLL yoll n(| hirqc tpal display. 

.C2.35 

Introductory Olfer: f1Z95 a El four listings 
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HILDERBRAY LTD. 

PROFESSIONAL PROGRAMS FOR THE SINCLAIR ZX81+16K 
SOFTWARE DESIGNED FOR HUMANS BY 
COMPUTER PROFESSIONALS 


THE HILDERBRAY PAYROLL £26* 

• 1 ta 30i arnclov'set. Waakiy cu itimcnlv. Yo ®&!aa naadaa 
Very easy w -she. 

• PuyApt jntS surrninriaj pinEed 

4 Al pay ova's arid numarre lax codas catered for. All National 
ircurancc corlrisutora lincludhg cdnlraC'ab Pul!'. 

4 Pi^iyia^n J pr psp. prd nail-tax changes Far any rnasan 
!gy*ni™, banjs, elc.:. 

4 LiJV mnula ct.i n gr:i nc pyoblum. 

4 Wit nige- iNiitK anckwunds! icdtpIs® grass and ctoductors 
•firam fib 1 : cayl 

4 Pcasdla eo -ao back ;s- nanua! Mkx-ilB^rii. a^ any iLts - you 
ddh'L dat*id ar- your sompuiarl 

• Praf.-aT nai-'laired ard jpJBled by h-daibrBy Lid. TrftiNrtg 
rraE mechsh ry.. LuE CSA be arrai gad. 

4 Easily yuc bv-ha noi-speciiilisi Rcutina pwrall quickly 
hanclfd. &nr or .Tiirajc-s obi; p'oaa Benia 1 Bfcjtf salanns 
ac.'ihpnntiFilly. 

4 chenk your own snv 

4 VYd hsndta a payroll g? liyj hjri-jrar ll) '^ith AflK 

RAM PKk! 


4 The InlurJ Revenua dews no! eppravE' campy®’ pragrarna 
Iwn Eid askj. The h dnraay payral! sn:x J ni::crik' duals wiEh 
ths 21 B&ncaBBB gf nlgryj Rawnu* SyB®mg unit rgEB SflfiBB 6 
rymber 4 flroa* R 


THE -GIBBONS PERSONAL -BANKING SYSTEM £1S- 

* CO you somalirnes wfridar wham all Eha nenuy gone? New 
you c-s-i roc: euY 

* Kafip ydL- fhancus under cariL'D Slardirg Cyra's 
iuECmaiicaliy slowed Tor. 

* Qa veu wi|H ywjr gtalH'-nenrs [{Jl3 you V^nS' sash iuem 
w»> Aw you can crlni teaiar awerre/us- ^han ysur Par* 
cam 


HILOFRRAY CPA [CRITICAL PATH ANALYSIS? £l&‘ 
2Xfl1 Lmplomnnnrian af .1 pcwurli. tool af .maac-Ti 
nvin.iqrimFirt Dcii£ "(id tar pr^.-.lic.il :isn. ni. 1 nlss suit:::lu far 
feanlrg stout C^A 


H1LDEHBAY FINANCIAL PACK 1. tB 

VA T: Gwen a mixture or bi a wim end winojt VA et aevarai 
rate*, arinu labte of: piiee.. VAT, lOLi.. VA“ re®. Displays aoC 
p irls 'unrting totals. 

flfwTg#.0w.‘ hsw rtuch lo.'iper wfll vour mo-ica-ae aka to repay T 
ybii pay Lj£ Iesi par picitM ITna arivier may surprise you.! 
Hdw much ihlsE yau pay per ment*! Ec repay ir years? Ftp^y 
Icng tp rapay al l’2Ct' po F m&nth? Ho^ - macs e! ycur latasl 
pai'rnSi'lt WHnL rewards inte cst? hew much Ecwards Ihe 
p■i^^s^aBl? , Rasults given nilhiBr to' UK L-jildirrj scciatv -Sr 
Idiffa'enEl bank lean. 

C,aao; C*gjlnws png c! (kj fmlcrryng in Tarns of gEtifir 
three prriclp*. runbe- ^ rwwwnEJ, naca'oiaot. iniareen 


MILDER BAY GAMES PACK 1. cB 

Gs/cFr A ralhiHr diHitGt a#rt41ut4. WB OuaradEEB to BE Ykt 1 « n 
□el exit wilh al the traasura - bat »a'-a PB! tallinfl ytA.' ha*. 
B'rx a Wotti: An uilsub! gBrna Of skill. Play BiJi oar Eke 
computer. Picking .vards trbm thu list urtlSI OOB yO-j gaiB the 
UTt InEbar Ehrna t res 


* AJI progrem^ requfre 16K RAM pack. All prices include VAT postage and packing. C-Q.D. (cash on delivery — pay the postman) 
orders are accepted for a supplement of £2 per order. 

* All programs are supported by Hilderbray Ltd. — we won't abandon you to your fate. Cassettes are produced with great care and 
are guaranteed. 

* Programs are designed for use by people who are not familiar with computers. 

* Manuals are available separately for programs marked with ( + ) (Price £2). Further details available for meny programs, 

* Programs can be demonstrated (by appointment only). 

Software also supplied for: Mainfreme Computers, Hewlett-Packard 9345, etc,, various microcomputers. 

•“i'de^nav Ltd, is not associated with any other company. HiSderbay software is now sold only by us and our authorised dealers. 

HILDERBAY LTD. (Founded 1979) 

8/10 Parkway, Regents Park, London NW1 7AA 
Telephone 01-485 1059 Telex 22870 
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NASCOM GRAPHICS 

VERY HIGH RESOLUTION FOR NASCOM 2 
380 x 220 individually addressable points 

FEATURES: 

• fully bit mapped from dynamic RAM 

• software controlled 

• software supplied for point-plot, line-draw, 

block-shading ann display control 

• mixed text and graphics 

• real time plotting 

• display size variable to suit memory available 


Price £55 + 15% VAT fpost free! 


EPROM PROGRAMMER 

FEATURES: 

• programs- 3-raih 
and single rail: 


2708,2716 
2758, 2508 
2716, 2516 
2732, 2532 


• EPROM type selected by plug-in modules 3 
modules supplied with simple wiring diagrams for all 
EPROM types 

•driven from NASCOM 1 or 2 PI0 

• powered from NASCOM and transformer I Sup plied) 
•software supplied for REAO.’PROGRAM.VERIFY 

"CAN BE USED WITH OTHER MACHINES WITH 


2 PARALLEL PORTS 


Price £63 + 15% VAT I post free I 

Both products built and fully tested supplied with 
comprehensive documentation and full instruction for simple 
installation. Send SAE for free data sheets 

AVAILABLE NOW direct frt)F»: 


5,0 systems ltd. 


6 Laleham Ave., Mill Hill, London NW7 3HL 

Tel: 01-959 0106 



f Quality support for; ATOM 
. . . • ZX80 

ZX80 ACTION ! ZX8I 

Flicker-Free g-ctiiiri ganes for your ZX8G, 
reed only IK RAM and the original 4K ROM, 

Cassette CSOA: BRK0UT-ACK-ACK £4.oo j 

cassette csw: SHELL GAME - INVADERS m.oo 

L___-—-■- 

The ZX80 Magic Book *with sk ROM/mi supplement* 

Games pro gram 5 t computer itusic, converting programs 
written in other EttSTCs* improving the picture, RAM 
and I/O circuits, and much tore. £4 f 7£ 

Getti rig Acquainted with your 2X81 £*.9s 

Mastering Machine Code on your 2X80/81 is .95 


25+25 WAV IX $0/61 EDGE CONNECTOR SOCKET £3*&0 

25+25 WAT EX&O/ai GOLD PLATED PLUG EXTENSION £J*50 


ATOM CASSETTES i £5 each 

CAAA: BREAKOUT + GUPBALL+3D MAZE+SIMON 2 

CAA8; PtNBALL + LETTER$ + $PACEWAR + DRIVE 

Both tapes need IK VDU * SK tc« RAM 

___^_W* 

_ ■ - i - 

The ATOM Magic Book 

A wealth of games and other programs; storing speech 
in x-our ATOM, converting, programs written in other 
DASICs, tape recording hints* plus many other useful 
hardware and software tips, £S,5Q 

16/32 K ATOM RAM Boards from $59*50 

Single Euro card, can Fit inside ATOM’S case* Built ^ 
tested, Bare PCD only £73, S.a.e. for details* 




A LL FRICES INCLUDE U.K. Ph? +■ VAT WHERE APPLICABLE 

TIME DATA Ltd. 57 Swallowdale, Basildon f Essex 





ZX80/81 16K RAM PACK 


2K RAM Pack £15.95 

4K RAM Pack £22.95 

8K RAM Pack £34.95 

16K RAM Pack £42.95 

ZX Keyboard £27,95 


RAM PACKS All RAM Packs are supplied built and tested, and simply plug into your 
port on the rear of the computer. The 2K and 4K RAM work with the onboard RAM, 

example 4K + Onboard = 5K, _ 

KEYBOARD, A full size keyboard for the 80/81. The keyboard has all the 80/81 functions 
on the keys, and will greatly increase your programming speed. It is fitted with push type 
keys as in larger computers. Also has facilities for four extra buttons which could be used 

for on/off switch reset, etc. 

Software at unbeatable prices, 50 programs on one cassette. Invaders, Breakout, Tank 
Battle, Torpedo, etc. Also includes Education, Maths, Business. All for IK RAM. to.95, 

Please add £1.00 p&p for above items. 

Specify on Order ZX80/81 

dK’tronics 

23 Sussex Road, Gorlestone, Gt. Yarmouth, Norfolk 

Tel: Yarmouth (0493) 602453 
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NEW books from 
Prentice - Hall International 



Seamus Dunn and Valerie Morgan 


THE 


PET 


tj£% Q£7.50 

A Commodore Approved Product = tCs 

^£4.95 paperback. 

Ramon Zamora, William Scarvie and Bob Albrecht 

PET BASIC 1 

Creative graphics, open page formats and interesting small 
programs are among the topics covered in this new hand¬ 
book, 

j 3,45 hardback 224 pages £359-5525-7 


PERSONAL COMPUTER 

FOR BEGINNERS 

Written for beginners with no experience of computers, 
this complete introduction to the Commodore PET gives e very 
clear explanation of how to operate the PET and make full use 
of this versatile machine. Eleven compact, carefully 
sequenced chapters provide detailed descriptions of the PET's 
different facilities. Each step required to operate the PET as 
illustrated with sample programs and screen responses. 

The book is suitable for all versions of the PET, from the original 
# 2001 to the new 8032 SuperPET. 

hardback 256 pages 13-661835-9 


13-661827-8 October 1981 


i^£9.70 paperback 8359*5524*9 August 1981 
Howard Serenbon 

Mostly SASfC; Applications for Your PET 

FufF chapters are included on real-time applications, 
educational programs, business investment and home 
applications. 

^£7,65 paperback 1 60 pages 672-21790-2 
March 1981 

Mac GgeFsby 

PET Games and Recreation 

The activities in this book range from the simple to complex 
games of deductive reasoning, games of chance, and word 
and number games. 

^£13.45 hardback 248 pages 8359-5530-3 
[ ^£9.70 paperback 8359-5529-X September 1981 


J. Downey and S. Rogers 

PET Interfacing 

This practical book explains how specialised interfaces 
can be built and used with the PET Three types of inter¬ 
facing are covered; the user port, the memory expansion 
pon. and the IEEE 488 pod. 

^jtl'.SB paperback 262 pages 672-21795-3 
July * 981 


Richard Gauthier 

Using the UNIX System 

A full description of the UNIX System, which was designed 
for both program development and software applications, 
rs given in this book. Topics discussed include a hierarchical 
file system, asynchronous processing, over 100 sub¬ 
systems and utilities, and languages such as FORTRAN 77. 
FORTRAN V!, PASCAL, BASIC and C, 

J £ 1 4.20 hardback 298 pages 8359-8164-9 
October 1 981 

Prices we correct at the time oF gomg to press but may he subject 
to change. 

Book Orders; 

These books can be ordered from your bookseller or in case of 
difficulty from Department 30. Prentice-Hall International 66 
Wood Lane End, Heme! Hempstead Hertfordshire HP£ 4RG, England. 

Please mark the number of nooks you wish to order in the boxes 
beside each title end return the advertisement to the address 
above with your payment. 


Wane 


Address 


I enclose a cheque/P.O. for£. 


Please add 55p perbook for postage and packing. Payment should 
be made out to Intern aticsnat Book Distributors. Please allow 23 
days for delivery. 


VC11 


Prentice Hail 



International 
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owners 

have you seen 

@am&udefe (^attectum 
A book of 

30 PROGRAMS 

For Only £4.95 

NO MEMORY EXPANSION NEEDED 

Each program has been designed to fit into IK of RAM 

TEACH YOURSELF PROGRAMMING 

Comprehensive explanations of each listing will teach 
you many techniques of ZX81 programming. 

HOURS OF AMUSEMENT 

With titles such as FORTRESS. BALLOON, and ODD MAN 
OUT. you could easily become a ZX81 gddigt. Plus, 
entirely new implementations of well-known favourites; 
LUNAR LANDING. MASTER CODE, orbital INVADERS, 

and many others. 

CASSETTE AVAILABLE TOO! 

If you order the book you can also buy the 
programs on a qualify cassette for only 

£4.95 extra. 


Please send me: 

copies of the book at 
£4.95 each 

copies of the book and 
cassette at £9.90 pair 



Please send your orders 

with cheques/PCTs to: 

Richard Francis. Dspt.YC A/ Sj 
22 Foxhollow, Barhill, 
Cambridge, CBS SEP, 


-> 

If you own a ZX80/ 81 
then you need the 
ABACUS CONTROLLER 


Developed to 
eliminate tedious 
swapping of plugs 
when LOADING or 
SAVING programs 
on cassette. 

One switch 
operation allows 
selection of TALK, 
SAVE, CUE and 
LOAD modes. Using 
a built-in 

micro phone/speaker 
to allow fast and 
reliable program 
naming and cueing. 

Send cheque or 
P.0, for El2 
including p&p to: 





ABACUS ELECTRONICS 
186 St. Helens Avenue 
Swansea, W. Glam, 

Tel: (0792} 50282 

_____ / 


Can you become a carpenter without a chizel 

ZX-81* 

PROGRAMS ON 
PAPER 

£2.00 each (inclusive) 

Z80 MACHINE CODE LOAD 

Load your machine code fast. 

Features: 

• HEX code input. 

• Decimal argument input. 

• Simple load address input 

Z80 MACHINE CODE EDIT 

Debug your machine code fast. 

Features: 

• 3-byte break point, 

• Report the contents of A. F, BC. D£, HL and PC 
registers at each break point. 

• Plead/amend machine code, 

• Restart machine code routine from the lest 
break point, 

Michael Cox Information Services 
62 High Road, North Weald, Essex CM16 6BY 

* We thank Sinclair Research Ltd. for permission to use their 
product names. The companies are in no other way related. 
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At work or play- everything you need in a personal computer 


The Atom is a machine to be used. 
Everyday, day after day. If s a full 
function machine - check the 
specification against others. If5 
rugged, easy to operate built to last 
and features a fulhsize typewriter 
keyboard. 

Just look at some of the features! 

• More hardware support than any other 
microcomputer • Supeifasl BASIC-can be 
updated to BBC BASIC if required 

• High resolution and comprehensive 
graphics ideal for games programmers and 
players* • Integra) printer connection* 

• Software available for gomej r education, 
moths, graphs, business, word processing etc. 

• Other languages: Pascal, FORTH, LISP 

• I/O port lot control of externa) devices 

• Built-in loudspeaker • Cassette interface 

• Full service/repair facility • Users club 

* Exparjded vczsioii'Dr.ily 


Optional Extras 

• Network facility with E cartel 

• Disk • PAL UHF colour encoder 

• Add- on cards include 32 K memory, 
analogue to digital, viewdata VDU, disk 
controller, daisywheel printer, plus many, 
many more! • Power supply 

FREE MANUAL 

The Atom's highly acclaimed manual comes 
free with every Atom and leaves nothing out In 
just a while you' 13 be completely at ea se with 
your new machine! Within hours you'll be 
writing your awn programs. 



CumpukT stores are stacking Atoms - there's u Lilt below, hut if vou have any crobkitis gcr1sai£ hold of 
one just till in rhe ctmpon Lindt v-Vil iwhIl one to you within 28 days, if the machine isn't all you espseted, 
Li 1 i'll! we’ve told you, just return Le within 14 days for a fulJ refund. 

\ta\], Aberdeen 2286 3. Broadway HLeet, Bedford 213639. Owl Computers, Bishops StOriford. 526-S2. 
I- I lev 5em«S, BradfonJ 491371. Gamer, Brighton 69.8424 Ekvtronic Information Systems, Bristol 3 74564. 
fambinJefi Comp Store, Cambridge 65334. Cardiff Micros, Cardiff 373072. BeElard Fleet. Chester 380123. 
Emprise, Coleheslei 865926 Silicon Centre, Edinburgh 332 5277. EIsco Computing, Glasgow 204 1S3 E . 
Control Universal. Harlow 316fl4. UniLron Elect, Hasiinglon, Castle kect. Hastings 437875. Cunys Micro 
Scviem-s. High Wycombe. Customised Electronics, Leeds 792,33 2. ri.A. Computers Leicester 708402. Micro- 
i di^i;aL. Liverpool 256 0707- FSarne Elect, London 488 3316. EurOCalc London 72? 4555. Witroage London 
5L9. Sinclair Equip, ini iL^poil) London 235 9649. Off Record?., £WS2. 674 1205. Technomatic, 
SV 1 0 4?2 1500. NSC Comp Shops. Manchester S32 2269. Oislomised ElrJotrouiLS. Middlesbnremgli 247727. 
{ ornpshop, New Bat net 441 2922. H-CC.5-. Newcastle. 821924. Newcastle Comp Services, Newcastle 
6h325. \nelia Comp Centre, Norwich 29652. [jcasalink Viewdata, Nottingham 396976. R.D.5. Electrical 
Portsmouth 812478- Computers for All, Romford 751906. InEellieent Artefact, RoystOr, Arlington 6B9. 
Computer Facilities ScUnlhorpe, Datron Micro Centre Sheffield 58549R. Superior Systems, Sheffield 77824. 
C^-3 F c Systems. Stevenage 65 j 8S. 3J> Computers. Surbiton (f)t) 337 4317 Abacus Micro Comp, Tonbridge; 
Paddock Vi ood 3861. Northern CcnJtjp, Wairingtan 601683. Compass Design Wigan Srandisli 426252- 


YOU AND YOUR CHILDREN 

More and moie schools ate buying Atoms. 
More and more children will leam on an Atom. 
You can give them that extra familiarity with an 
Atom in the home. 


fVfajMfTCP 4fl Market HfPF. 
VUmrUFCK CAMBRIDGE CB2 3NJ 

Whon you order your Atom we will include* 
fwU details of all*soEtware packs and tKo 
opliond hardware. 

To: Acorn Computer Limited, 4A Maiket Hill, 
Cambridge CB2 3NI. 

I enclose a cheque/postal order for £.. 

Please debit my Access/ 

Bardaycard No. 

Signature .... 

Name (please print)... 

Address ..... . ... 


Telephone Number... 

Registered No. 1«3810 VAT No 216400220 

fttm price inc. 

_ Item VJIT-i-PiP TotnJi 


AttmKdiekBDH+ in. £ | Hj X 

7KAAM __ 


Alorn Aesfnblcd fiK 

HOM+2KRAM 

^£17450 
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& £23650 

flOM-H1K.FlAM 
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'WC 9920 
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See it here, buy it now 


AT YOUR LOCAL 
BRANCH TODAY! 


ilrmlngham ByteStwpComputerlarKl $4/96 Hurst$L SS 4T0 T#Il 021 $22 London BylB&hcp Cornpulerland 324 fusion Rosd LoncJcr. WI Talt01-367 0505 Nottingham tiyleshop Cpmpulartand 
92 A Ucper Parliament SI KOI 61* TW: 0602 4057$ Manchester Byteshop CompuWflaod 11 Gateway House Piccadilly $1e(iQfi Approach Ttafe 0G1 £364737 Glugow ByttShOpComputeJlHnd Magna! 
HouS* 61 Waterloo $1, G2 7BP Tel: 041 22i 7409 

Group of Companies. 


A member nl the Comer! 


























































